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BBEJIEHUE

Hacrosimiee pykoBOACTBO MO H3KCIUIyaTallUM M MACIOPT SBJIAIKOTCA JTIOKYMEHTOM,
YIOCTOBEPSIOIIMM OCHOBHBIE IapaMEeTpbl M TEXHUYECKUE XapaKTEPUCTUKH U3MEPUTENS
BiIaKHOCTH 1 Temneparypsl UBTM-7 /X (ucnonuenuss UBTM-7 /1-111-2P-2A, UBTM-7 /2-111-2P-
2A).

Hacrosimiee pykoBOACTBO MO 3KCIUTyaTallMd M MAaCIOPT MO3BOJISIIOT O3HAKOMUTBCSA C
YCTPOMCTBOM M TPHHLMUIIOM pPa0bOThl M3MEPUTENsl BIAKHOCTH M Temmeparypel UBTM-7 /X
(ucnonuenus UBTM-7 /1-111-2P-2A, UBTM-7 /2-111-2P-2A) wu ycTaHaBIWBarOT IpaBUiIa €ro
OKCIUTyaTalli, COOJIOACHHUE KOTOPBIX OO0ECNEeunBaeT TOJJEpKAaHHE €ro B MOCTOSHHOM
TOTOBHOCTH K paboTe.

W3mepurenu Beimyckarotes corsiacHo TY 4311-001-70203816-17, umeroT cBUAETEIBCTBO 00
yrBepkaeHuH Thma cpeacts uamepennii RU.C.31.001.A Ne 70109/1 u 3apeructpupoBaHbl B
I'ocynapcTBeHHOM peecTpe cpeAcTB n3Mepenuit moa Ne 71394-18.

B KOHCTpyKIMIO, BHEIIHUN BHJ, SJCKTPUUYECKHUE CXEMbl M MpOrpaMMHOe olecredeHue
npubopa MOTyT OBITh BHECEHBl HW3MEHEHHS, HE YXYALIAIOIUE €ro METPOJOTHYECKUE H
TEXHUUYECKUE XapaKTEPUCTUKH, 0€3 TPEIBAPUTEIHHOTO YBEAOMIICHHS.

[TpaBa Ha TOMOJIOTUIO BCEX MEYATHBIX IJIAT, CXEMHBIE PELLIEHUS, IPOrpaMMHOE 00ecrieueHre
Y KOHCTPYKTUBHOE UCIOJIHEHHE NpuHauiexar uroropurento — AO “OKCUC”. KonupoBanue u
HCII0JIb30BaHUE — TOJIBKO C pa3pelieHus U3rOTOBUTEISL.

B cnydae mepempaun npubopa Ha Apyroe MNpeAnpusiTue Wik B JIPYroe mojpasjaeicHue AJis
AKCIUTyaTallMM UM PEMOHTA, HACTOSIIEE PYKOBOACTBO MO JKCIUTyaTallMM M HAaclopT MOAJIEXKAT
nepegavye BMecTe ¢ mpuOOpoM.

KoOHCTpYKTHBHBIE HWCIHOJIHEHHS W COOTBETCTBYIOIIME OOO3HAYECHUS H3MEPHTEIBHBIX
npeobpazosareneit UTIBT-03, Bxoasamux B coctaB mpuOopa, MPUBEICHBI B TAOJINIIC HUKE.
HUIBT-03-KU-IIC-®--IIB, rxe:

KU — KOHCTpYKTHBHOE UCTIOIHEHUE (BO3MOKHBIE 3HaueHus oT 01 1o 14);

[1C — nanuyue noaorpesa ceHcopa BIaXKHOCTH;

@ — pacHIMpPEHHBIN Juana3oH U3MEPEHUs TEMIIEPATYpHI;

J1 — HannuKe KaHajla U3MEPEeHUsI aTMOC(EPHOTO J1aBICHUS;

1B — ycnoBHOe 0003HaUeHHE a0COMIOTHOM MOTrPEIHOCTH 110 KaHATy OTHOCUTEIbHON BIaXXHOCTH
(Bo3moxHBIe 3HaUeHHs 1B,2B,3B).

Hcnonnenus KoHcTpykTHBHOE HCITONTHEHUE
NIIBT-03-01 B mutactmaccoBoM kopryce B BUJIE «\MUHUMUKPO(OHa».
NIIBT-03-02 B nuractmaccoBoM Kopryce B BHJIE «MUHUMHUKPO(OHA, «IITHIPSI».
NIIBT-03-03 B MeTtannnueckoM Kopiyce, B BUI€ IPOTOUYHOM KaMepHI.
WIIBT-03-04 B Metamimdeckom KOpIyce, B BUJIE «IIITHIPS».
MTBT-03-05 B merammmaeckom koprmyce. ToIbKO Ut M3MEPEHUs TEMIIEpaTyphl Ha
OCHOBE TEPMOPE3UCTOPOB.
B merammueckom kopmyce. [lorpyxHOro tTvna s U3MepeHHil B
NIIBT-03-06 repMoo0BemMax (¢ pe3p0oii).
NIIBT-03-09 g n3mepenus THC unnekca.
WTIBT-03-11 B Buze «mThIK-HOXa» ISl K3MEPEHHIA B CTOTIE OyMaru M JIMCTOBBIX
MarepHaiax
NIIBT-03-14 B xopmyce ¢ 3amuToi oT BHEIIHUX Bo3aencTBui 1P54




1 HABHAYEHME U3JEJINUA

1.1  Usmepurenr BrnaxHoctn u Temmeparypsl WBTM-7 [X-II-/I-2P-2A (manee mnpubop)

npe€aHasHauC€H OJid HCEIIPEPBIBHOI'O

(KpyrJIOCyTOUYHOTO) U3MEPEHHs] U  PETUCTpaluu

OTHOCHUTEJIEHOW BJIQKHOCTH U TEMIIEPATYphl BO3AyXa W/WIN APYTHX HEArpPECCUBHBIX T'a30B.

1.2  Ilpubop moxer
MIPOMBIIIJICHHOCTH,
OTpacysiX X03HUCTBA.

IIPUMCHATBHCA B Pa3INIHbIX
OHCPICTUKE, CCIBCKOM XOSSII\/JICTBG,

TEXHOJIOTHYCCKHUX

mponeccax B

THUIPOMETEOPOJIOTUM U JAPYTUX

2 TEXHUYECKUE XAPAKTEPUCTUKU U3AEJNA U YCJIOBUS

OKCIUIYATALIUA
2.1 OcCHOBHBIEC TEXHUUECKUE XapaKTEPUCTUKH NMPpHOOpa npuBeneHs! B Tadmuue 2.1
Tabnuya 2.1
HaumeHoBaHue mapameTpa, eIMHUIbI H3MepPeHus 3HaueHne
JlnanazoH U3MEPEHH OTHOCUTEIHHOU BJIAXKHOCTH, %0:
ncnonHenue 2B ot 0 10 99
ucrnoiuenue 3B ot 0 1o 60
[Ipenensl OCHOBHOM aOCOIIOTHOM MOrPEIIHOCTH U3MEPEHUS
OTHOCHUTEIBHON BIAXKHOCTH, %
ucrojiHenue 2B +2,0
ncrnonHenue 3B +1,0
[Ipenenbl TOMOTHUTEIBHON MOTPENTHOCTH U3MEPEHUS BIAKHOCTH
OT TEMIIEPATYPbI OKPY’KAIOILIEr0 BO3/yXa B IMana3oHe padouux +0,2

temreparyp, %/°C

JlnanaszoH u3Mepenui remueparypsbl, °C
ucnonaenus UIIBT-03-(01,03,07,11,12,13)
ucnonuenus UTIBT-03-(02,04,06,09,14)
ucnonnenne UTIBT-03-05
ucnonuenus UTIBT-03-(02,04,06,09,14)-®
ucnonuenne UTIBT-03-05-d

oT MuHyc 45 1o mitoc 60
oT MuHyc 45 1o mioc 120
oT muHyc 45 1o miroc 150
ot MuHyc 60 1o mroc 120
ot muHyc 60 1o miroc 150

[Ipemennsl abCOMIOTHOM MOTPENIHOCTH U3MEPEHHI TeMiieparypsl, *C

+0,5 ot -60 1o -20 °C BxitOU.
40,2 cB. -20 10 +60 °C BKIIOU.
+0,5 ¢B. +60 1o +150 °C

KonandecTBO TOUEK aBTOMATHUECKOM CTaTHCTHKHU

o 780

Tun naaukaropa

MoHoxpomHbIi OLED, 132*64

Harnpsbxkenue nuranus, B

12...24 1oCTOAHHOIO TOKA

ITotpebnsiemas npubopomM MOIIHOCTE, BT, He Gosee 2
JnHa xaless 71 MOJKITIOYSHUS] H3MEPUTEITBHOTO

peoOpaszoBarTesi K H3MEpHUTEILHOMY OJIOKY, M, He OoJiee 1000
HuTtepdeiic cBA3M ¢ KOMIIBIOTEPOM USB, RS-485
JmunHa muanm cBsisu USB, M, He Oonee 3
Jlyimaa nuaum cBsizu RS-485, M, He Ooree 1000
Harpysounast cnocoGHOCTb perne, A, He 6osee 7

Jlnama3oH W3MEHEHHS TOKA Ha aHAJIOTOBOM BBIXOJIC
(HacTpanBaemblii), MA

0...5,4...20,0...20

Macca n3MepuTeIbHOTO 0JIOKa, KT, He OoJee 0,3
["aGaputHblie pazMepsl IpuOOpa ¢ Y4eTOM IPUCOETUHEHHBIX

pa3peMoB, MM, He Oolee 71x60x115
Macca n3MepuTtenbHOro npeoOpaszoBaress, Kr, He 6osee 0,4
["aGaputHble pa3Mepsl AJiE U3MEPHUTENBHBIX MpeoOpa3oBaTenei,

MM, 70x60x1165
He Ooee

CpenHuii CpoK CITyXOBbl, JIET, HE MEHEE 5




2.2

VYcnoBus dKCIUTyaTaly MPUBEICHBI B TaOIHIIE 2.2

Tabauya 2.2
HaumeHoBaHue napamMeTpa, eIMHUIbI H3MEPEHUs 3HavyeHue
Paboune ycinoBus 610Ka U3MEpeHuUs
- Temneparypa Bo3ayxa, °C ot - 40 no + 50
- OTHOCHUTE/IbHAS BIAXKHOCTh, % ot 2 10 95

(6€3 KOHEH AN BIIAry)
- atMmocdepHoe napnenue, rlla

ot 840 o 1060

Paboune ycinoBus H3MEPUTEIBHOTO MTPeoOpa3zoBaTes
- TemIieparypa Bo3ayxa, ‘C

- OTHOCHUTEJbHAS BIAXKHOCTD, %0

(Oe3 xoHIEHC ALY BIIArH)

- atMmocdepHoe naBienue, rlla

or - 40 mo + 60
or 2 1o 95

ot 840 mo 1060

Paboune ycinoBusi coeIMHUTENBHBIX KaOenei
- TemIieparypa Bo3ayxa, 'C

- OTHOCHUTEJbHAS BIAXKHOCTbD, %0

(0e3 KOHeHCalK BJIark)

- atMoc(epHoe nasienue, rlla

ot - 40 o + 60
or 2 no 95

ot 840 mo 1060

INPUMEYAHMUA:

1. ConepxaHne MEXaHWYECKUX W arpecCHBHBIX TMpHMeced (Xiopa, cepbl, aMmMuaka, ¢ocdopa,
MBIIIBSIKA, CYPbMBI U UX COCIMHEHHMIA), OTPABJISIOIINX 3JIEMEHTHI JaTUYMKa, B OKpYXKaloIeH cpene
HE JIOJDKHO MpeBBIIaTh cannTapHbeie HopMbl coraacHo ['OCT 12.1.005-88 u yposnst [TJIK

2. llpm wu3MepeHusx TOJIOBKA HW3MEPUTEIBHOTO 30HIA (MOPUCTBIA KOJIMAYOK) MOMKET
HaXOJIUTHCS B YCIOBUAX OTHOCUTENBHOU BiIaKHOCTH OT 0 110 99 %. He pekoMeHyeTcst JUTUTENbHOE
UCIOJIb30BaHUE M3MEPUTENBHOTO MpeoOpa3oBarelis B YCIOBHIX MOBBIIIEHHON BIaKHOCTH (BbIIIE
95 %) BO M30ex)aHNe KOHJEHCAIIMU MTapOB BOJBI U BBIXOJIA U3 CTPOSI €0 DJIEMEHTOB.




3YCTPOMCTBO U TPUHIIUII PABOTHI

3.1  ¥YcrpoiictBo mpudopa
[Ipubop cocroutr u3 OJ0OKa H3MEPEHHS U TMOAKIIOYAEMBIX K HEMY H3MEpPUTEIbHBIX
npeoOpa3oBareeii, COeIMHAEMbIX ¢ OJIOKOM H3MEPEHHS! YIJTHHUTEIBbHBIMH KaOeIsIMU JUTHHOM
1o 1000 meTpos.

3.2  Buaok usmepeHust

3.2.1 KoHcTpykuus 0Ji0ka
brox u3MepeHMsI W3roTaBiIMBAeTCs B IJJACTMACCOBOM KOpIyce, IpPEIHA3HAYEHHOM JJIf
kperieHust Ha DIN-peiiky. Ha nuueBoil nanenu 6710ka pacrnonoXeHbl 3J€MEHThl YIPaBICHUs
U uHAWKAuU. Ha BepxHel W HIDKHEH CTEHKaX W3MEpPHUTEIBHOTO OJI0OKa PacroiararoTcs:
pa3beMbl JUIsl MOAKIIOYEHHS H3MEPUTENbHBIX IpeoOpa3oBareliel; pa3béMbl nHTEpdeiicoB RS-
485, USB; xi1eMMbl MUTaHUS, KJIEMMBI [T TOJKITIOUEHHS] MCTIOJTHUTEIBHBIX YCTPOUCTB.

JInneBasi maHejab
Buemnuii Buj IMLeBOM NTaHEIU U3MEPUTENISl IPUBEIEH Ha pucyHke 3.1
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Pucynox 3.1 Tlepennsisi maHeab U3MEPUTETS
a) UBTM-7 /1-111-2P-2A 6) UBTM-7 /2-111-2P-2A

1 CereBoii pazbeM
“12...24B”,
2 Pazpem “USB”

3 Pazpem “RS-485”;

4 Pa3zpeM MOIKIFOYEHUSI
npeoOpa3oBarens;

5 - Unnukarop;

6 — Pa3bemsl pene

7 — ToKOBBIE BBIXOIBI



Huxnsas nanenb
Bun HikHelN naHenu mokaszaH Ha pucyHKe 3.2
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Pucynox 3.2 Huwxussa nanens npudbopa

1 - KHonku ynpaBieHus
2 - Pa3beMbl AJ1s1 KOMMYTaluu
VCIIOJIHUTEIIBHBIX YCTPONCTB

WHauKaTop CIyKuT JUisl OTOOpa)KeHUs! pe3yJIbTaTOB U3MEPEHUsl TEMIIEPATypbl U BIaKHOCTH,

5 Gorsi. K
a Tak e MH(QOpMAaIMK O COCTOSHUM Mpudopa U pexumax ero pabotsl. KHomku u
UCIIOJIB3YIOTCS (PUCYHOK 3.2) JUIsl MEPEKIIOUCHHs MEKAY CerMEeHTaMH HH(OpPMAInOHHOTO

1oJIsi, 0TOOpakaeMoro Ha MHIUKaTope nmpudopa. Kuomka 03HAYaeT COTJIaCHe C BXOJIOM

B BbIOpaHHOE MEHIO/ MOATBEPK/IECHUE BBHINOIHsIEMON omepanuu. KhHomka O3HayaeT
OTKa3 OT BBINOJIHSIEMOIO JEHCTBU/BO3BpaT Ha OJUH YpOBEHb MEHIO Ha3zaJl. YIpaBlleHUE
Ipu6OPOM MPOMCXOAUT B ABYX peskumax: “PABOTA” u “HACTPOMKA”. [Ipu6op umeer
BO3MOXXHOCTh TE€HEpPHpOBaTh YIPABIAIOLIEE BO3ACHCTBHE B 3aBHCHUMOCTH OT H3MEHEHHS
JETeKTUPYEMOH BIaXXHOCTH W/UIIM TeMnepaTypbl. KOMMyTaluio HCIIOTHUTENBHBIX YCTPOUCTB
BO3MOXXHO MPOM3BOAMUTH Ojlarofaps BCTPOEHHBIM B MPUOOp pelelHbIM, WM aHaJOTOBBIM
BBIXOZAM.

PazbemMbl )11 NOAKIIOYEHHS HCITIOJHUTEIbHBIX yCTpOﬁCTB:
Z[J'ISI MNOAKIIFOYCHUA NCITOJTHHUTCIBbHBIX YCTpOﬁCTB K pa3beMaM YIIPABJICHUA Hpn60pa cIeayer
PYKOBOJCTBOBATHLCA CICAYIOIMMU CXEMaMU.

C C1

Pucynox 3.3 CxeMa OJKITIOUCHUS peie

[{oxoneBka pazbeMa TOKOBOT'O BbIX0/1a IIPEJICTaBIeHa HA pUCYHKE 3.4,
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Pucynox 3.4 Pa3zbeM TOKOBOTO BBIXOJa
1 — TOKOBBIII cUTHAI
2 — oOuuii (3emis)

Pazbem mno3.4 (pucynox 3.1) mpeaHasHaueH Ui IOAKIIOYCHHs mpeobpasoBaTeiieil K
npubopy. LlokoneBka pa3bema npuBeneHa Ha pucyHke 3.5.

Pucynox 3.5 Pa3bem Ui NOAKITIOUEHUS U3MEPUTEIBLHOTO IIpeodpazoBaTes

1 - curnan “A” RS-485
2 - curnain “B” RS-485
3 - 00muii MpoBoOI
4 - mutaHue mpeodpazoBaTes

Pazbem RS-485 mnpemnaznaueH Uit oObeIWHEHUS TPUOOPOB B ceTh MO HHTEpdeicy

RS-485.

Py

Pucynox 3.6 Bun pazpema RS-485

3 - oOmmii (3emis) RS-485
4 - curyan B nuauu RS-485
5 - curnan A quuauu RS-485

3.2.2  TlpuHuumn padoTsl

3.2.2.1. CtpykTypHasi cxema
Ha  pucynke 3.7  mpencraBieHa  CTPYKTypHas  cxema  paboTel  mpuOopa
NBTM-7 /X-111.



\ MCTIONHUTENbHBIMK |
YCTPOACTBAMM
1. Tok —}'
Mpeobpasosarenu Obpaorka z Tox ) BHewHue
¢ UMAPOBLIM M BEIMMCTIEHUE Qrobpaerie HavepeHHbix 2 Pene MCTONHWTENbHbIE
WHTEDBIACOM BXOOHbIX 1 BLIYVICTIEHHBIX JaHHbIX 4. Pene P ooiicre
(RS-485) —l /| DaHHbIX yer
i 5 CBsi3b : USB
' erncTpaumna KOMIIBHOTEPOM ! N
LaHHbIX p RS-485

3,

Pucynox 3.7 CtpykrypHas cxema paboTsl mpubopa

3.2.2.2. Nnaukauusi usMepeHui
W3mepuTennbHBIN OJOK CUUTBHIBACT MHGOPMAIUIO W3 HM3MEPUTEIBHOTO Tpeodpa3zoBaTels —
TEMIIepaTypy W/WIU BIAKHOCTh aHAJTH3UPYEMOU CpEllbl - U MHIUIUPYET UX Ha WHAUKATOPE
nuneBoit maHenu. CBs3b C WU3MEPUTENBHBIM TPEOOpazoBaTesieM BEAETCS MO IHPPOBOMY
untepdeiicy RS-485 na ckopoctu 9600 Owut/c. HuTepBanm ompoca mpeoOpasoBaress
COCTABJISIET OKOJIO OJJTHOM CEKYH/BI.

3.2.2.3. Perucrpauusi usmMmepeHuii
IIpy HeoOXoAMMOCTH HCIIONB30BaTh B MpuOOpe (YHKIUIO perucrparopa cienyer
nprOOpeTaTh ero B KOMIUIEKTE C MPOTPaMMHBIM OOeCIIedeHneM il KoMIbioTepa. /lanHble,
MOJTyYeHHbIE OT M3MEpPUTENLHOrO MpeoOpa3oBaTens, 3alUChIBAIOTCS B YHEPrOHE3aBUCHUMYIO
namsITh OJI0Ka ¢ OmpeeNeHHbIM Tepruo oM. HacTpolika meproaa, CYMTHIBAHUE U MTPOCMOTP
JAHHBIX OCYLIECTBISETCS C OMOIIBIO TPOIrPAMMHOI0 00ecIIeYeHusl.

3.2.2.4. NnTepdeiichl CBA3M

C nomorbto 1udpoBsIX UHTEPPENCOB U3 MPHUOOPa MOTYT ObITh CUMTAHBI TEKYIINE 3HAUECHUS
U3MEPEHUsl BIAKHOCTU W TEMIepaTypbl, HAKOIUICHHbIE JaHHbIE W3MEpPEHHH, HM3MEHEHBI
HacTpoiiku mpubopa. M3mepurenbHbIil OJOK MOXET padoTaTh ¢ KOMIBIOTEPOM HIIM WHBIMHU
KOHTpoJulepaMH 10 JAByM 1uppoBbeiM uHTepdeiicam: USB, RS-485. Jlomyckaetcs
MOAKJIIOUEHNE U padboTta 6Jioka 1Mo BceM uHTEepdeiicam ogHoBpeMeHHO. CKOpOCTh 0OMEeHa 1o
unTepdeiicy RS-485 nactpauBaercst monb3oBareneM B npeaenax ot 1200 go 115200 6ur/c.
[Tpu pabote ¢ xommbroTepoM mpudop ompexaersercs kak USB Bulk ycrpoiicTBo, mpaiiBeps
JUISL TIOJIKJTFOUEHUSI TOCTABIISIFOTCS HA IUCKE B KOMILJIEKTE.

3.2.2.5. PabdoTa BBIXOJHBIX YCTPOICTB

Pabota BBIXOJHBIX YCTPOMCTB OIpejaesnseTcss HacTpoilkaMu KaHalloB ymnpasieHus. Kaxmoe
BBIXOJIHOE€ YCTPOMCTBO JKECTKO CBSI3aHO C KaHajoM yrpasieHus. [Ipu sToM KaHai
YIpaBIEHUSI MOXKET ObITh HACTPOEH Ha COOBITHSA M M3MEpSEMBbI MapaMeTp JII000ro KaHaia
U3MEpEHUS.

PabGora kaHama ymnpaBieHUST MOXKET OBbITh HACTpPOEHA OJHUM U3 YEThIPEX CIOCOO0OB B
3aBUCHMOCTH OT HCIIOJIHEHUS: GbIKNIOUEHO (PYUHOE YNpasieHue), 102UYeCcKuti CUSHAIU3amop
(monvko 01 pene), cmabuIU3ayusi ¢ UCMeEPe3UCOM (MOAbKO O pele), , TUHEUHbI BbIX0O
(MOIbKO 07151 MOKOBBIX 8bIX0008).



Jozuueckuii cucnanuszamop

B pexume paboThl JTOrMYECKOro CHTHaIM3aToOpa KaHall YIPABJICHHS BKIIOYACT/BBIKIKOYACT
BBIXOJIHOC YCTPOMCTBO IO ONpPENeNIEHHBIM COOBITHSIM B KaHalax ymnpaieHus. CoObiTusi B
KaHaJaX YIpPaBJICHHUS MOTYT OBITh CICIAYIOIIHE: HAPYUIEHUE HUJCHE20 Nopo2d, HapyuieHue
8epxHe20 nopoea, 00pvle usMepumenbHoeo npeobpazosamens. Bce paspelni€éHHbIe s
CHTHAJIM3aTopa COOBITHS 10 BCEM KaHalaM M3MEPEHHsl JIOTHYECKH CKIIAJIBIBAIOTCS |
00pa3yroT Jorudeckyro GyHkiuio (1), KoTopast MOXeT ObITh MHBEPTHPOBaHa (2):

f = HIlle® Punl + BI11e Penl + HI12e® Pun2 + BI12 ® Pén2 +O1e Pol + O2e Po2 (1)
f = HIlle® Punl + BI11e Penl + HI12 e Pun2 + BI12 ® Pen2 +O1e Pol +O2e Po2 (2)
rue:
HII1,HII2,BI11,BII2 — coObITUS HapylleHUS HWXKHUX U BEPXHUX IOPOrOB B
COOTBETCTBYIOIIMX  KaHamax  u3Mmepenusi;  Punl,Pun2,Penl,Pen2 —  paspeuieHue
HCIOJIb30BaHUsl COOBITHM HapylIEHUs COOTBETCTBYIOIIMX moporoB; OI,02 — coObiTus

OoOpbIBa W3MEPUTEIILHOTO TPeoOpa3oBaTelsi B COOTBETCTBYIONIMX KaHAIAaX W3MEPCHUS;
Pol,Po? - pa3pelieHue UCIOIb30BaHUS COOBITUI 00pPBIBA M3MEPHUTEIHLHOTO TIPEOOpa30BaATEIIS
B KaHaJlaX U3MEPECHHUSI.

[Ipumepbl COOBITHI HApPYHMICHUS BEPXHUX W HIDKHUX TIOPOTOB W HWCIOJB30BAHUS ITHUX
COOBITUH U CUTHANIM3AllMU TIpUBEIeHBI Ha pucyHKax 3.8,3.9.

TEMNEPATYPA W3MEPEHHAS! TEMMEPATYPA W3MEPEHHAS
A TEMMEPATYPA A TEMNEPATYPA BEPXHWW NOPOI

HWDXHWIA noPor

BPEMA BPEMS

Bn 4

BPEMA BPEMSA
- -

Pucynok 3.8 Coobrtust: Hapymenust HIT (cneBa), Hapymenne BIT (cripaBa)
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TEMNEPATYPA WU3MEPEHHAS TEMMNEPATYPA WU3MEPEHHAS
TEMNEPATYPA A TEMMNEPATYPA

BEPXHW
noror

BEPXHUIA
noror

—_———————— —— HUXKHUR
norpor

HWXHUN -
norpor

BPEMA

BbIXOA
CUrHANU3ATORA

|

|

|

BbIXO, |
CUrHANM3ATORA

Yo

|

—_— 3 —— — —

BPEMA BPEMA

Pucynox 3.9 ®yuxuus suaa f = HIT+BII, cieBa — curHaau3anus BbIX01a H3MEPSIEMOTo
rapaMeTpa 3a Auaria3zoH, CpaBa — TOKE C UHBEPCUEH, CUTHAIIA3ALUS, YTO U3MEPSAEMbIN
rapaMeTp HaXOJUTCs B JUaIa30He

Cmabunuzayus c 2ucmepe3ucom

Crabwm3anusi U3MEepsSEeMOro rmapamerpa ¢ TUCTEPE3UCOM MPUMEHSETCS B CIydasx, KOraa He
TpeOyeTcst BBICOKAsi TOUHOCTh CTA0MIM3UPYEMOr0o apaMeTpa, Tu00 KOorjaa 0ObeKT, mapameTp
KOTOpPOTO CTaOMIM3UpyeTCsl (HampuMep, TeMIepaTypa), UMeeT Maiioe Bpemsi uHepuuu. [Ipu
BbIOOpEe THMA paboThl KaHala YNpaBlIeHUS — CTaOUIU3alus C TUCTEPE3UCOM, KaHaly
yOpaBJCHUs Ha3HA4yaeTcs KaHal wu3MepeHus (J1r000i), mmapamMerp KOToporo Oyner
ctabunm3upoBarbea. Kaxkaplii  KaHanm  ymopaBieHHS HMEET MPOorpaMMy  H3MEHEHHS
CTaOMIM3UPYEeMOro TMapaMeTpa BO BPEMEHH, [0 JTOH MporpaMMe CTaOHIU3UPYEMBbIi
napaMmeTp JIMHEHHO M3MEHsIeTCS MO ToykaM mporpammbl. CTaOuiM3aius ¢ TUCTEPE3NCcOM
MOXKeT OBITh HACTpOCHA JJIsi pabOThI C HArpeBaTeIeM WJIH OXJIaJuTeNieM (YBIOKHUTEICM,
ocymurenem). [Ipumep paOoThl KaHana yIpaBlieHUS HACTPOSHHOTO Ha CTaOMIIU3AIIUIO C
THCTEePE3MCOM HarpeBaeMoro o0beKkTa npuBe/ieH Ha pucynke 3.10.

TEMMNEPATYPA

3
CTABUMU3UPYEMAS M3MEPEHHAS  TOPOT BbIKIIOYEHUS
TEMMEPATYPA TEMMEPATYPA HATPEBATENS

_ 713\———ﬂf%\:—fgf;}ﬂmmm
N

e

MOPOTI BKIMIOYEHUA
HArPEBATENA

]

BPEMA
-

CUrHAN A
YNPABIEHUA

BPEMA
>

Pucynok 3.10 Crabunmsanus ¢ TUCTEPE3UCOM (HarpeBaTesb)
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3.3
33.1

Juneiinotii 661x00

JIMHEWHBIN BBIXO/ MCIOIB3YETCs, KOT/Ia HEOOXOAMMO MOJIYYUTh BBIXOJHOW TOKOBBIM CHUTHAJ
MPSAMOIPONIOPIIMOHANIBHBIA  U3MEpPAEMOMY 3HaueHUIo mnapamerpa. I[lomb3oBarens Moxker
HACTPOUTH JIMHEHHBIA BBIXOJ HAa TPU CTaHJapTHBIX AuanaszoHa: 0...20 MA, 4...20 MA, 0...5
MA. COOTBETCTBHSI MaKCUMyMa U MUHUMyMa MEXIY TOKOM M HU3MEPSIEMbIMU BEIUYMHAMU
TaK)Ke MPOrpaMMHUpyroTcs noab3oBateneM. Ha pucynke 3.11 nmpuBeneH npumep HacTpoKu
Ha nuana3oH 4...20 MA Ha uzMepsieMblil mapameTtp ¢ rpanunamu ot 0 1o 100.

Wamepremsiin
napametp
M

100

> BoixogHoi Tok, MA

' 4 120
Pucynok 3.11 JIuneinsiii Beixox 4...20 MA no napametpy ot 0 1o 100

CDOpMy.HBI pacdyc€Ta BBIXOAHOI'O TOKa | B MA 1A 3aJaHHOI'O MUHUMAJIBbHOI'O Pmin, 3aJaHHOI'O
MakcuMaJlbHoro Pmax u TCKYLICTO P 3naueHus HU3MCPACMOro mapamMmeTpa NpuBCACHbI HUKE:

_ (P—Pmln)_ “164 4
(P max— P min) , IS BBIXOJHOTO ToKa 4...20 MA,
_ (P—Pmin)
(P max— P min) , I BeIXoTHOTO ToKa 0...20 MA,
(P —Pmin)

(P max— P min) , 111 BEIXOHOTO ToKa 0...5 MA.

H3mepurtenbHblii Ipeodpa3oBaTeib

KoHcTpykuus

W3mepurenbHble IMpeoOpa3oBaTely BBIMYCKAIOTCS B METAUIMYECKUX M IJIaCTMACCOBBIX
KopIycax, B KOTOPBIX HAaxOJWTCA Ie4aTHas IuaTa. PaclonokeHHe 4YyBCTBUTEIBHBIX
9JIEMEHTOB BJIAXHOCTM UM TEMIIEpaTypbl 3aBUCHT OT UCIIOJHEHHUS Ipeodpa3oBarTes.
Ucnonnenus npeodpazosareneit npuseaeHs: B IPUJIOKEHUU b.

3.3.2  IlpuHuun padoTsl

B kaudecTBe YYyBCTBUTEIBHOIO 3JIEMEHTAa BIAXHOCTH B IpeoOpa3oBareie HCIONb3yeTcs
€MKOCTHOM CEHCOp COpOIMOHHOTO THHa. [l u3MepeHHs TemmepaTypbl NPUMEHSIETCS
IUIATUHOBBIM  TepMopesuctop.  I[lutaHume  mpeoOpazoBaTenss  OCYLIECTBISETCS — OT
U3MepUTENbHOTO Onok. CBS3b € HM3MEPUTEIbHBIM OJIOKOM BeJETCS MO0 LU(PPOBOMY
untepdeiicy RS-485 na ckopoctm 9600 Out/c. MHTtepBanm ompoca mpeodpa3oBarens
COCTABJISIET OKOJIO OJJTHOM CEKYH/IBI.

B ucnonnenusix (-IIC) usmeputensHble IpeoOpa3oBaTey OCHAIAIOTCS MOAOIPEBOM CEHCOpPa
BIIAXXHOCTH. [logorpeB BKIHOYAETCS NPH BBICOKON BIAXHOCTH OKPYKAOLIEH Cpelapl H
MPEOXPaHseT YyBCTBUTEIBHBIA JIEMEHT OT KOHJICHCALMU BJArd, TEM CaMbIM OOecIieunBast
CTaOWIbHYIO PAa0OTy U3MEPUTEILHOTO TPEe0Opa30BaTEINIsI TPH BHICOKOH BIIAYKHOCTH B TCUCHHE
JUTUTENIFHOTO BpeMEHH, PUCYHOK 3.12.
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BnaxHocTb, %

A

1004
75 4 A i NG, e
654 L . W
.
Ll
Moporpes Bpems

AaTtyMka

Bkn +
Bbikn >
Bpemsa

Pucynok 3.12 PaGoTa nogorpeBa ceHcopa BIaKHOCTU B U3MEPUTEIILHOM MpeoOpa3oBarere.
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4AMEPBI BE3OITACHOCTH

4.1  TIpubop otHocutcs k knaccy 3amutsl 0 mo ['OCT 12.2.007.0 -75.

4.2 Ilpum sKCruTyaTalldd U TEXHUYECKOM OOCITY)KMBAaHHUM HEOOXOIMMO COOJII0/aTh TPEeOOBaHUS
I'OCT 12.3.019-80, '"IIpaBmia  TEXHUYECKOM  SKCIUIyaTalldd  3JIEKTPOYCTAHOBOK
notpedurenei".

4.3 Ha OTKpBITBIX KOHTaKTax KjJIeMM OJOKa NHUTaHUs Opubopa NpU SKCIUTyaTallud MOXKET
npucyrctBoBaTh Hanpsbkenue 220 B, 50 ', onmacHoe jy1st 4eoBe4eCKOM KU3HU.

4.4  JoOble TOAKIIOUEHHS K Mpubopy W pabOThl 1O €ro TEXHUYECKOMY OOCITYy)KMBAHUIO
MIPOU3BOJIUTH TOJIBKO MPHU OTKIIOYEHHOM MUTAHUU MPUOOpPa U OTKIFOYEHHBIMHU BBIXOJAHBIMU
YCTPOMCTBAMM.

45 K pabore c npubopoM I0MYyCKAIOTCS JIMIA, O3HAKOMHBIIHUECS C HACTOAIIUM PYKOBOJICTBOM IO
HKCIUTyaTalluH U TaCTIOPTOM.

SITOATIOTOBKA ITPUBOPA K UCITIOJIb30BAHUIO

5.1 HU3pneur mpubop u3 ymakoBO4UHON Taphl. Ecnm mpubop BHECEH B TEIUIOE MOMEIICHHE U3
XOJIOAHOTO, HEOOXOIUMO J1aTh MPUOOPY MPOTPETHCS 0 KOMHATHON TEMIIEpaTyphbl B TCUCHHE
HE MeHee 2-X 4acoB.

5.2 CoenuHUTh M3MEPHUTEIBbHBIN OJOK M HM3MEPHUTENbHBIN MpeoOpa3oBaTellb COSAMHUTEIHLHBIM
kabenem. B crmyuae ecnu aHanu3upyemasi cpea IpeanosiaraeT coiepaHue MEXaHHUeCKOi
MBI, TAPOB MAaCJa IPUHATH MEPHI IO UX YCTPAHEHHIO.

5.3  Ilpu HEOOXOAUMOCTH, MOAKIIOYUTh UCTIOTHUTEIbHbIE MEXaHU3MbI MM HHOE 000pYIOBaHUE K
KJIEMMaM pa3bEMOB BBIXOAHBIX YCTPOWCTB B COOTBETCTBUU C 1. 3.2.2. Ilpm KOMIUIEKTaIuu
npubopa ITUCKOM C TMPOTPaMMHBIM OOECHEYEHHEM, YCTaHOBUTh €ro Ha KOMIIBIOTEP.
[Monkmounte npubop Kk cBobogHomMy USB-mopTy KommbrOTEpa COOTBETCTBYIOIIUM
coenHUTENBbHBIM KabeneM. [Ipu HeoOxomumocTn paboTel nmpubdopa o RS-485 unrepdeiicy
MOJABECTH JIMHHIO CBS3U K KiIeMMaM pasbéma “RS-485” u coemquHUTH B COOTBETCTBUHU C
m.3.2.1. [ToaBecTn CeTeBOM KabeIb K KJIEMMaM pazbéma
“12-24 B”.

5.4  TlonkmounTts MPUOOP K UCTOUHUKY MUTaHus 12-24 B mMoCcTOSHHOTO TOKA.

5.5  Ilpu BritoueHHH MpubOpa OCYIIECTBISIETCS CAMOTECTUPOBAaHUE TPHOOpa B TEUCHHUE S5 CEKYHI.
Hannyne BHYTpEeHHHX HEWCIPABHOCTEH XapaKTEpPH3yeTCsl OTOOpaXCHHEM Ha HHIUKATOpe
HOMepa HeucnpaBHOCTH. [locie ycmemHoro TeCTUpOBaHMS W 3aBEpUICHUs 3arpy3Kd Ha
MHJIUKATOpE OTOOpaKAKOTCS TEKyIee 3HAUCHHE BIIAXKHOCTH (Temmeparypsi). PacuudpoBka
HEHMCIIPaBHOCTEN TECTUPOBAHMS U APYrHX OoUIMOOK B paboTe mpubopa mpuBeieHa B paszene 7.

5.6  Tlocne ncnonp3oBaHus MPUOOPA BEIKIIOYUTH €T0, OTCOSAMHUB CETEBOM KaOellb OT MUTAHUSI.

5.7 Jlnd TOATBEPXKACHUS TEXHUYECKUX XapaKTEPUCTUK M3AEIHs HEOOXOJUMO €XEroJHO
MPOU3BOIUTH TOBEpPKY mpubopa. Metonuka mnosepku mnpusBeneHa B [IPUJIOKEHUU b
HACTOSIIIETO MacropTa.

5.8 PexoMeHayeTcsl €:KerogHO TIPOBOAMTH CEPBHCHOE OOCJIYyKHBaHHe mpuOOpa Ha
3aBoJe-U3roToBHMTEIIE.
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6.1

6.2

6 PEXKUMBbI PABOTHI 1 HACTPOMKH ITIPUBOPA

OO0mme cBegeHHs

IIpn »skcmnmyaranuu npubopa ero (QYHKUMOHHUPOBAHUE OCYIIECTBISIETCS B OJHOM U3
pexumos: PABOTA wmn HACTPOMKA. TTocne BKIIOUEHHS U CAMOJMATHOCTHKH HPUOOP
nepexoaqut B pexum PABOTA. B pexume PABOTA npubGop BBIIONHIET ONpPOC
M3MEPUTEIBHOTO TpeoOpa3oBaTelis, BEACT PETUCTPALUI0 U3MEPEHUH, OCYIIECTBIIIET OOMEH
JTaHHBIMU TI0 JTFOOOMY U3 MOIEPKUBACMBIX LIUPPOBBIX UHTEP(HENCOB.

Pe:xxum PABOTA

Pexxum PABOTA sBisieTcs OCHOBHBIM 3KCILTyaTallMOHHBIM pEXUMOM. B naHHOM pexnme
IIPOU3BOJUTCS. HENPEPBIBHBINA LUKINYECKUN ONPOC NAaTYMKOB BIAXKHOCTH U TEMIEPATyphbl U
BBIUUCIISICTCS TEKYIIee 3HAUYCHHE M3MEPSeMbIX MMapaMeTpoB, HA MHIUKATOPE OTOOpaxaroTcs
TEKyIMEe 3HAYCHMsI BIAXXKHOCTM B OJHOM M3 TpeX BO3MOXKHBIX €IUHMIl u3MepeHus: %0
OTHOCHTEJILHOI BJakHocTH, °C BJIA’KHOT0 TEPMOMETPA, r/M° , MHJLTHOHHBIX 06heMHBIX
AoJIsiX oT 6azoBoii BemumHbl ppm (ppmV), win Temmeparypbl B °C. Bo3MOXHBIE
BapuaHThl HHAMKaMu B pesxxuMe PABOTA npuBenens! B Tabnuie 6.1.

Tabnuya 6.1

JomycTumbie
3HAYEHUSA

O0o3Hauenune HasBanmue KommenTapuu

OtHocuTenbHas

01...999 BIIQXKHOCTb, %0
-45...100 °C BIaXHOTO
0...9999 TepMOMeTpa,

0...999 ppm,

Nuaukanus 3

KAHAJI AT /M

N3MEPEHUA

BIIAKHOCTH HU3MEPEHUs 110 OOpBIB U3MEPUTEITBHOTO

BIIAKHOCTH rpeoOpazoBaresns

BnaxaocTth HIDKE

Onmmbica 0,1% wnm BeIme 99.9%

HesepHsblii T
U3MEPUTENIBHOTO
npeobpazoBaTens

-55...150 Temneparypa, °C

OOpBIB U3MEPUTETHLHOTO
npeoOpaszoBarens B
KAHAJL Nuankanus KaHase

N3MEPEHU KaHasa Bsixon mapamerpa 3a

TEMIIEPATYPLI MSMCpCHUA IO Oumodra JIOMYCTUMBINA THANa30H

TeMIeparype U3MEPCHUS

HesepHblii T
HU3MEPUTEIBHOTO
npeoOpaszoBarens

Pexum «PABOTA» Bkitouaet B ce0s aa noapexuma «M3MEPEHHUE» u
«YIIPABJIEHUE ».
[lepexitoueHne MKy MOJAPEKMMAMU TPOUCXOAUT MPU OJHOKPATHOM HaKaTHUM KHOIKU

[X J, pucyHku 6.1, 6.2. Ha rmaBHOM dKpaHe U3MEPEHUS MHANIUPYIOTCS TEKYIIUE 3HAYCHHS
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6.2.1

M3MEpPEHHBIX MapaMeTPoB AJI BCEX U3MEPUTEIbHBIX KaHaIoB. Ha skpaHe ynpaBiieHus
WHJULUPYETCS TEKYIllee COCTOSIHUE YIPABJISIOMIUX KaHAJIOB.

Tok 1

0,0 mMA

6.0 °C Tok 2
12.5 % *paz 0.0 MA
a) 0)
Pucynok 6.1 Pexxum PABOTA ucnionuenns UBTM-7 /1-111-2P-2A
a) IVIaBHBIM 3KPaH U3MEpPEHUI

0) IIaBHBIN SKpaH yIPaBICHUS.

*pazomkHyTo* 0.0 M&
a) 0)
Pucynok 6.2 Pexxum PABOTA ucnonsenust UBTM-7 /2-111-2P-2A
a) IVIaBHBIN 3KpaH U3MEpEHUi
0) TIaBHBIN SKpaH yIpaBICHUS.

CTpyKTypa MEHIO U3MEPUTEIbHBIX KaHAJIOB Ha TpuMepe ucnoaHenus MBTM-7/2-111-
2P-2A noxa3aHa Ha pucyHKe 6.3.

4epToit 0Go3HaMEHb
napanerpsl, oTofpaxaenie

x l Ha rMaBHOM 3KpaHe
..\I

M

NzmepeHme

KaHan 1
26,3 °C
13.7 9%

JKpaH HacTpoek
BhifpaKHoro napameTpa

] Kanan 1: H,% 00:56]
Ha rnaeHomM Aa

Pucynok 6.3. CTpykTypa MEHIO KaHajla U3MEPEHHUS.

Hactpoiika oTo0pakaeMbIX IapaMeTPOB KaHAJa U3MepPeHusl.
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6.2.2

6.2.3

Bri6op «Jla» B menio «Ha rimaBHOM» OCYIIECTBISETCS KHOIKON U O3HA4YaeT, 4To
BBIOpaHHBINA mapaMeTp OyAeT oToOpa)kaThCsl Ha TJIABHOM SKpaHe M3MEpeHul, pucyHok 6.4.
Jlnist KaKI0r0 M3MEPUTEIHHOTO KaHajla Ha TJIaBHOM JKPaHE MOXKET 0TOOpakaThCsi OT OJTHOTO
710 IBYX BBIOPaHHBIX I1apaMeTPOB.

KaHan 1: H,% IZIIZI 56 \/ KaHan 1: H,% 01:16
Ha rnagHomM ———3Ha rnagHoOM HeT

Moporwm
CoCTOAHWE

Pucynok 6.4. Dxpan COCTOHHHH BBEIOpaHHOTO MTapaMeTpa.

CocrosiHue mapamMeTpoB KaHaJla U3MEpPECHU.

Ha skpane «CocTosiHHE» 0TOOpa)kaeTcsi COCTOSIHUE OTOOpakeHHs BBIOPAHHOTO Iapamerpa.
B ciyyae ommbok TyT oToOpa)xaercs TUI OLINOKHU, PUCYHOK 6.5.

Kanan 1: H,9% 00:35 K1H,%: coctoanme 00:34

Ha rnaegHom E Ownbok He 0BHapyKeHO

Moporu

CoCTOAHKE

Pucynok 6.5. DkpaH cocTosiHUS BEIOPAHHOTO TTapaMeTpa.

Hacrpoiika noporos
Hacrtpoiika TOpOTroB MO3BOJIIET YCTAHOBHTH JUISI KaXJIOTO TapameTrpa JIBa IOPOTOBBIX
3HAUYCHUS - BepXHee (BepXHMIl TOpor) Wik HIbKHee (HHKHUM mopor). [Toporu - 3To BepxHsis
W HWKHSS TPaHUIBl JIOMYCTUMOTO WM3MEHEHHs COOTBETCTBYIOIIEH BenwmuuHbL. [lpn
MIPEBBIILICHUH NTaPaMETPOM BEPXHETro Mopora Wi CHIKEHUHN HUXKE HUXKHETO Mopora B JIF0O0M
W3 MapaMeTpoB MPpUOOp OOHAPYKUBAET ATO COOBITHE M HCIOJB3YeT €ro i CUTHAIU3AIUU
WIA YTpaBJIEHUs] MCIOJHUTEIbHBIMU YycTpolcTBamu. [Ipu3Hak HapymieHus mnopora Oyner
WCITIOJIb30BaH B KaHAJIEe YIPaBIICHUs, €CIM HACTPOUTH €T0 Ha JIOTHYECKUH CHTHAIIN3ATOp CM.
3225 u 6.24.1. Cxema HacTpOMKHM MOpPOroB INpHBeIeHa Ha pucyHkax 6.6, 6.7. Ilo
OKOHYAaHUHU HACTPOHKHU TOPOTOB BBIXOJ B MEHIO BEPXHETO YPOBHSI NMPOU3BOAMUTCS HaKATHEM

(X
KHOIIKHU

K1 H,%: noporum 01:28
HutskHMA

BepxHmit

100.0
Pucynok 6.6 BKpaH HaCTPOWKHU NOPOTOB.

Ha skpane pucyHok 6.6 Haxxatnem BBIOMpAETCS TUII TOPOTa (BEPXHUHN WIIM HUKHUNA) U
€ro 3HaYeHHe, pUCYHOK. 6.7.
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1 2 3 <

Pucynox 6.7 DxpaH BBOja 3HaYEHUS ITOpOra
1 — 3HaK pa3neneHus Ueaoi u JpoOHOIM YacTH
2 — KHOTIKa U3MEHEHHMsI 3HaKa YUCIIOBOT0 3HAYCHUS
3 — KHOTIKA YJaJICHUSI «CTEPETh)
4 — KHOIIKA COXPAaHEHUs BBEJCHHBIX 3HAUECHUN

ynpaBHeHI/IC BBIACIICHUEM OCYIICCTBIIACTCSA KHOIIKAMU u , BI)I60p — Ha’KaTUEM
KHOIIKH . HJ’IH TOro, YTOOBI BBCACHHOC 3HAUYCHUC COXPAHUIIOCH CIICAYCT NOCTAaBUTh

yKazaresb Ha «OK», HO3ULMS 4, pUCYHOK 6.7 U HaXKaThb .

6.2.4 HacTpoiiku KaHAJIOB yNIPaBJIeHUsI
Bxon B HacTpoWKM KaHAJOB pEryJMPOBaHUS OCYILECTBIISICTCS M3 TJIABHOTO SKpaHa
yIpaBJIeHHs, PUCYHOK 6.8.

YnpaeneHue

721020 I T S
— CocrosHue pene

VnpaeneHue : [ /)iPene 1 04:36|:( )i [Pene 1: HacTpolika  04:40
Pene 1 i

pazoMKHYTO¥

Pene 1: HacTponka 05:12
YnpaeneHne Joruyeckoe
MapameTp

*pazomkHyTO*

1\/
Pene 1 04:40
[Py4HOR ynpaeneHme]

|F'ene 1: HacTpomka  05:12
YnpaeneHne [MCTepezmnc
K

*zamkHyTo*

PyyHoe ynpagneHue

! BeiGop noruku ynpaenexus
i cocTOsHWeM pene

KaHana pene.
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HacTtpoiika kaHaaoB ympaBieHus BKJIIOYaeT B ce0si: BEIOOP BXOIHOTO MapamMeTpa
perynupoBanus (TEMIEpaTypa WIKA BIAKHOCTH), BBHIOOP JIOTUKH pabOThI KaHasa, HAaCTPOUKY
MIPOrpaMMBbl peryiupoBaHus. B pexume pydyHOro ynpaBieHUsI COCTOSIHHEM pelie (TOKOBBIM

BBIX0JIOM) Ha)KaTHUE Ha MPUBOINT K PUHYAUTEITBHOMY 3aMbIKaHUIO\Pa3MbIKAHUIO PEic
(u1st pesie KaHaJIOB) WJTH K BKJIFOUCHHUIO\OTKITFOYCHUIO0 MAKCUMAIbHOTO 3HAUCHUS TOKa
aHAJIOTOBOTO BBIXOJIA (/151 TOKOBBIX KaHAJIOB, B 3aBUCUMOCTH OT BBIOPAHHOT'O IMAIa30Ha)

6.2.4.1. Jloruyeckoe ynpasJiieHue (peJe, TOK).
Br160p THIa yrpaBieHUsl «IOTMUECKOE» OCYLIECTBIIETCS COTJIACHO CXEME, PUCYHOK 6.4.
[Toapo6HO MpUHIUIT PaOOTHI JIOTHYECKOTO CUTHAIM3aTOpa u3JiokeH B 1.3.2.4.5. [Ipumep
HACTPOUKH pabOThI JOTMYECKOTO YIIPABICHHS pelie MOKa3aH Ha CXeMe, pUCyHOK 6.9.

YnpaeneHne
MNapameTp

YnpaeneHue
MNapameTp

anee
K1(2)- KaHan uamepenua 1(2) . .
H, % - napametp kaHana
M3MEpPEHHS, KOTOPBIK

Dyner ucnons3oearses
ANA ynpasneHus

Pene 1: HacTpomka  00:04

Biniovenue cpabatbiBaHus
Ha noruyeckue cobbitna

COCTOSAHWE pene

YnpaeneHue
Pene 1
pazoMKHy TO*

Pene 1: HacTpokka  00:14
MHeepcKa HeTt

COXpaHeHue

Pucynox 6.9 Hactpoiika JOrH4ecKoro CUTHAJIN3aTopa KaHaia pele.

Ha nepBom skxpaHe HacTpoiiku BeIOMpaeTcst BbIXOHOU quanasoH (0...5, 0...20, 4...20
MA /17151 TOKOBBIX BBIXO/IOB, pUCYHOK 6.10) TuI yripaBneHus (J1oru4eckoe, rucTepe3uc,
PYUHOe — Ui pelie; JJIOru4ecKoe, TUHelHbIH BbIX0/1, Py4HOe — JIJIsl TOKOBBIX BBIXOJIOB) U
ynpasisieMslid napamerp, rae B [KX] X-Homep kaHana nsmepeHus.
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Tok 1: HacTponka  01:55
AnanazoH 4,20 mA
YnpaeneHue

MapameTp

Pucynox 6.10. Beibop nunana3ona Toka aiis kaHana Toxk 1.

CpabatpiBaHEe TOTUYECKOTO CUTHAIN3aTOPA MOKET OCYIIECTBISTHCS MPU COOBITHSIX:
HapyIlIEeHHE OPOTOB, KOTOPbIE OBUIM HACTPOEHBI B COOTBETCTBYIOLIEM H3MEPHUTEIHHOM
KaHaje, MpH omulke u3MepeHus napamerpa. [Ipu nHBepcuu BhIX0J1a AJIsl KaHANA pelie: «HET
COOBITHS» — peJie 3aMKHYTO, «ECTh COOBITHEY — pelie pa30oMKHYTO. IIpy OTKIIOYeHNHU MUTAHHS
npubopa, pese pa3oMKHYTO BHE 3aBUCHMOCTH OT HACTPOEK.

6.2.4.2. YnpasjeHue 1o rucrepesucy (ToJbKO peJie).

Bri6op THIa yripaBieHHs «TUCTEPE3UCY OCYIIECTBIISIETCS COTIIACHO CXeMe, pUCYHOK 6.8.
[TompoOHO NpUHIKIT paOOTHI JIOTHYECKOTO CUTHATIM3aTOpa U3JI0XkeH B 11.3.2.2.5. [Ipumep
HACTPOWKH CTAaOWIIM3AIINY 110 TUCTEPE3UCY peJie MOKa3aH Ha CXEME, PHCYHOK
6.11.

COCTOAHKE pene

YnpaeneHue
Pene 1 Tok 1

*nazomeHyTo®  KIETE)

roTOEO . \/‘

Pucynox 6.11 Hactpoiika yrpaBieHus [0 TUCTEPE3UCY.

6.2.4.3. YnpasJjeHue no nporpamme (ToJbKO peJie).
Br16op tuna ynpasnenus «Ilo mporpaMmMe» oCyIiecTBISI€TCS Ha MOCTIEIHEM dKpaHe

HACTPOMKHU PeryaupoBaHus M0 TUCTEpe3ncy, pucyHok 6.11. TIpumep HacTpoiKH MPOrpaMMbl
MOKa3aH Ha CXeMe, PUCYHOK 6.12.
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Pene 1: HacTponka 02:55
Mo nporp amMme Her

Pene 1: HacTponka 03:18
Mo nporpamme Aa
Larv nporpammel

[lo 512 waros

roToeQ

ON4YaHWIKD
rOTOEQ

0.0 1/1/2 0.0 1/2/2
oMKHYTO* 1az0MKHY TO

JET cCToOn
COCTOAHKE pene
Pucynok 6.12. Hactpolika mporpaMMsl peryaupoBaHus

JInst KaXKI0ro MCIOJIb3yeMOro IIara nmporpamMMmbl (MakcuMainbHO 512 maroB) BBOIAHTCS
3HaueHue mapameTpa (Ha rpaduke Stl...St512) u BpeMs nepexoia B MUHYTaX K CICAYIOMIEMY
mary nporpammsl (T1...T512). TIpu BbIXo/e U3 MEHIO HACTPOEK KaHala PeryJupoBaHUs B
pexxum PABOTA mnporpamma ympaBieHust (mepe)samyckaercss ¢ mepsoro miara. Illar, B
KOTOpOM Bpemsi mnepexofga T=0 sBisercs MOCIEIHUM U PETyIHUPOBAaHHME BBITOIHSACTCS
3HaYEHUEM I[apamMeTpa IIOCIEAHEro miara A0 TeX IMop, IoKa MporpaMma He Oyner
MPUHYIUTENFHO OCTaHOBIIEHA. [IpUHYyAMTENbHAs OCTAaHOBKA MPOTPAMMBI OCYIIECTBISETCS
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BXOJIOM B MEHIO HACTPOEK KaHaja PeryJMpoBaHUS U CMEHOH JOrMKH ero padotsl. Ilpumep
MIPOrpaMMbl PETyIUPOBaHMS JJIsi BBIOPAHHOTO MapaMeTpa MpUBeAeH Ha pucyHke 6.13. 3aech
nepBbli mar aautes T1 munyT, BTOpoit mar T2 MUHYT, a TpETH 1Iar sSBJISETCS MOCIEIHUM U
3HaueHue mnapamerpa St3 OyneT ocTaBaTbCsd Ha KaHale YIPaBICHUS 10 TEX IMOp IOKa
porpamMma He OyJeT OTKIIFOUYEHa.

3HayeHune
napameTpa

A

St3

Stl
St2

T, MUH

Pucynok 6.13 IIporpamma perynupoBaHus

6.3 PekuM HaCTPOHKH

Bxon B PCKUM HaCTpOﬁKH OCYHICCTBIIACTCA W3 TJIABHOT'O 3KpPaHa H3MepeHHﬁ/ynpaBHeHHH

Ha)KaTUEM Ha , CM. pUCYHOK 6.14.
00:42

HacTpoikn 00:01
MHdopmauma o npubope
HacTpolkn ceazu

KM CTaTHUCTHKK

Apyrue HacTpoMKH
Pucynox 6.14 Bxoj B MEHIO HAacTpOeK mpubopa.

B mento «MHpopmanusi 0 npudope» oroOpaskaeTcs BepcHs BHYTPEHHErO MPOTrPaMMHOIO
o0ecrniedyeHns U TEXHOJIIOTHYECKU HoMep puodopa.
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Meno «HacTpoiKu CBSI3UW» CIY)KHT JUIsl HACTPOCK CETEBOTO ajpeca mpubopa U CKOPOCTH
cBs3u mo RS-485 wunrtepdeiicy. CereBoit aapec mpubopa HEOOXOAUM Ui OpraHU3aIMU
paboThl MpUOOPOB B CETH, COCTOALIEH U3 ABYX U Oosiee mpubopoB. CeTeBoil HOMED SIBIISIETCA
YHUKaJBHBIM aJpEcoM, IO KOTOPOMY IporpaMma B KOMIIBIOTEPE MOXKET oOpamaTbcs K
KOHKpeTHOMYy mpubopy. CkopocTh oOMeHa ¢ KOMIIBIOTEPOM MOXKET ObITh BbIOpaHa Wu3
cnenytomux 3Hauenuii: 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200.

Menw «HacTrpoiika CTaTHCTHKH» BKJIIOYaeT B ce0s HACTPOWKY TepUojaa 3aluch
U3MEPEHUH, BO3MOXHOCTh INPOCMOTPETh CTENEHb 3alOJHEHUS BHYTPEHHEW MaMITH
COXPAaHEHHBIMH JIAaHHBIMH, a TAK)KE BO3MOXHOCTh OOHYJIUThH COXPaHEHHBIC PaHEe JaHHbIC.

N3 MmeH0O «/Ipyrme HacTpOMKH» OCYIIECTBIAETCS IEPEXOJ] K HACTPOMKAM BHYTPEHHETO

BpeMeHHU U JaThl MPUOOPA. a TaK)KE OCYIIECTBUTH COPOC HACTPOEK MPUOOpa 0 3aBOJCKUX
YCTaHOBOK.
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6.4

Pabora ¢ koMmnboTEpOM

JInst  cBA3M HM3MEPHUTEIBHOrO TMpubOpa ¢ KOMIIBIOTEPOM HEOOXOJUMO IMPOrpaMMHOE
obecrieuenne Eksis Visual Lab (EVL) u coeauHuTENnbHBIA Kabelb, OIMIHOHAILHO
NOCTaBIsieMbIe B KOMILUIEKTE (cM. myHKT 10).

[MogkaroueHne npubOpa M YCTaHOBKA CBSI3M C HHM OCYIIECTBIISIETCS  CIICAYIOIICH
MOCJIEIOBATEILHOCTRIO JCHCTBHUM:

BKJIFOYEHHE KOMIIBIOTEpA W BCTaBKa JHMCKa B MPUBOJA KOMITAKT-IHCKOB, 3aIlyCK (aiiia
setup.exe (setup_x64.exe mis 64-6utHoii Bepcum WINndOWS) u3 KOpHEBOW MamkW Ha
KOMITAKT-THCKE;

ycTraHoBKa mporpammHoro obecrnieucaust Eksis Visual Lab ¢ kommakt-aucka, pykoBOACTBYSCH
HHCTpyKIMEH 1o ycraHoBke Setup.pdf (maxommrtcss Ha KommakT-aucke wim USB-
HAKOITUTEJIEB KOPHEBOI MArKe);

3amyck Eksis Visual Lab (ITyck — Bce nporpammber — Dxcuc — Eksis Visual Lab);

MOJKIIIOUeHUEe Tpudopa OJHUM U3 CIOCOOOB, yKazaHHBIX B Tabmuie 6.5 B xonoHke «Tum
CBSI3HY;

nobaBieHHe NpUOOpa B CIMCOK YCTPOMCTB (KHOIMKA © ), 3aJaHie TEXHOJIOTHYECKOTO
HOMEpa, HacTporka uHTepdeiica cBsi3u (HOMEp MOpTa, CKOPOCTh CBSI3U U CETEBOM ajpec) H

e

By,
3armyck oOMeHa (KHOMKa — );

Tabmuma 6.5

HaumenoBanue npudopa Tun cesa3n IIporpamma na IIK JonoJHUTEIBLHO

NBTM-7 /1(2)-111-2P-2A | Kab6ear USB

[Ipu ucnosnb3oBanum

Kab6ens RS-485 Eksis Visual Lab C KOMITHIOTEPOM HEOOXOIHM

6.5

BceTpoennoe nmporpaMMHoe odecniedenne

Bnusiane Betpoennoro [10 yuTeHo pyu HOpMUPOBAHUHM METPOJIOTUYECKUX XapaKTEPUCTHK

u3MepuTeNel BIaxkHOCTH U Temneparypsl UBTM-7.

N3mepurenn Braxxknoctu 1 remneparypsl UBTM-7 nmerot 3anuty BcrpoeHHoro 110 ot
IpeJHAMEPEHHBIX WU HENPeJHAMEPEHHBIX U3MEHEeHUH. Y poBeHsb 3amuThl o P 50.2.077—2014
BcTpoeHHOTOo 110 coOTBETCTBYET YPOBHIO «CpeaHUI», aBTOHOMHOTO [1O — «HU3KUI».

I/IIICHTI/I(I)I/IKaI_II/IOHHBIC JAaHHBIC BCTPOCHHOI'O U aBTOHOMHOT'O 10 IMPUBCCHLI B Ta6J'II/II_IC 6.6

u Tabnure 6.7.
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Ta6ymma 6.6 — neHTuduKanmoHHbIe JaHHbIC BCTPOSHHOTO IT

OTrpaMMHOTI'0 00€CIICUCHHUS

OHHBIN HOMED)
110, e HUXKE

Vzentaduxany NBTM-7 NBTM-7
OHHBbIE JAHHbIE NBTM | UBTM | UBTM-7 | UBTM-7 | /X-C NUBTM-7 | /X-T
-7TH -7P K M NBTM-7 /X-111 NBTM-7
(mpu3HaKu)
/X-1112 /X-1-10
Unenrudukanm
OHHOE CooTBeTcTBYeT MOIU(UKAIIUN U3MEPHUTEIIS
HaNMEHOBaHHE
I10
Howmep Bepcun
(nacutQuiaut | 4 09 | 900 | 107 | 406 111 2.05 1.00

Tabmuua 6.7 — nenTtudukamonHbIe JaHHbIE aBTOHOMHOTO IPOTPAMMHOTO 00eCTICUeHHSI

VI IeHTH(UKALHOHHbIC «E_kSiS «Net «Eksis «M7 «EkS_iS
Visual Collect | «MSingle» | Android tracker Tracking
JAHHBIC (PUSHAKH) Laby Server» Laby config» server»
UnenTuduKaimioHHOe NCServer. . EksisAndro|{M7trackerc | eksistracki
HaI/IMeHg)BaHI/Ie I10 EVL.exe exe Msingle.exe idLab.apk | onfig.apk | nserver.jar
Howmep Bepcun
(uneHTH(OUKANMOHHBIHA 2.17 1.18 2.0 1.0 1.00 1.00
HoMmep) 110, He Huxe
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7

BO3MO’KHBIE HEUCITPABHOCTH U CITOCOBbBbI UX YCTPAHEHMUSA

Tabauya 7.1

HeucnpaBHocTs,
BHEIIIHEe NIPOsIBJICHHE

JlomosTHUTENbHBIH
NPHU3HAK

Bo3mo:xnan
NpPUYNHA

Cnoco0 ycTpaneHus

CooOmenne
«Ommmoxa»
BMECTO ITOKa3aHUuU

He noaximrouen
npeodpa3oBareb

[IpoBeputh
MOIKJIFOUEHUE
npeoOpazoBarersi.

OO6pbIB KabeIs CBSI3U
W3MEPHUTENIBHBIN OJI0K

3amMeHuTh Kadeap Ha

UCIIPaBHBIN.
— mpeoOpa3oBaTeib
3aBucanue BrikiiounTs-
npeodpazoBaTes BKJIFOUUTH IPpUOOp
3aMEeHUTh
HeucnpaBHocTh
npeoOpa3zoBaresnpb Ha
npeodpazoBares .
MCIIPABHBIN
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9.1

9.2

MAPKHUPOBAHME, IINIOMBUPOBAHUE, YIITAKOBKA

Ha nepenHeil nanenu u3mMepuTenbHOro 0J0Ka HaHeceHa cieayromas HHGopMarus:
HauMEHOBaHHE MPUOOpa
TOBApHBIN 3HAK MPEANPUATUSA-U3TOTOBUTEIIS
3HAK YTBCPIKACHHUA THUIIA
Ha 3anHelt manenu nu3aMepuTesnbHOro 0J10Ka yKa3blBaeTCs:
3aBOJICKOM HOMEp U J1aTa BBIITYCKa
[TnomOupoBanue npruOopa BIIOIHAETCA:
y U3MEPUTEIBHOTO 0JI0Ka MpUOOpa - ¢ TOPIIEBOI CTOPOHBI KOPITYCa, B ABYX YTJax,
3aKpbIBasl KPETEKHBIE 3AILENIKH.
y U3MEPHUTEIBHOTO MPEOOPa30BaTENs - MECTO CTOTIOPHBIX BUHTOB.
ITpuGop u ero cocraBHble YaCTH YIAKOBBIBAIOTCS B YIIAKOBOUHYIO Tapy — KAPTOHHYIO
KOpOOKY, SILIUK, Y€XOJI WIH MOJUITUICHOBBIN MAKET.

XPAHEHUE, TPAHCIIOPTUPOBAHMUE

[Tpubopel XpaHAT B KapTOHHOW KOpPOOKE, B CICIHMAILHOM YINAKOBOYHOM YeXJIe WA B
MOJIMATHUIICHOBOM TAaKeTe B CYyXOM IPOBETPUBAEMOM TMOMENICHUH, IPU OTCYTCTBUU MapoB
KHUCJIOT U APYTUX €IKUX JETYYUX BEIECTB, BBI3BIBAIOIIUX KOPPO3UIO, IPU TEMIepaType OT
mwitoc 5 go mmtoc 40 OC u oTHOCHTENBHOI BIaXHOCTH OT 30 1o 80 %.

TpancopTupoBaHue JOMYCKAETCSI BCEMHM BUJAMU TPAHCIIOPTA B 3aKPBITHIX TPAHCHOPTHBIX
CpeacTBax, 00eCIeUnBaIOINX COXPAHHOCTh YIIAKOBKH, IIPHU TemrepaType oT MuHyc 50 °C no
mwnoc 50 °C 1 oTHOCHTEIBHOI BIaxHOCTH 10 98 % npu Temneparype 35 oC,
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10

KOMIIVIEKTHOCTD

10.1 KoMmiekTHOCTb oCcTaBKU Mpudopa npuseena B Tadnuue 10.1.

Tabauya 10.1

HaumeHoBaHMe KOMILUIEKTYIOIIMX U3/1eJIUid, IPOTPAMMHOI0 o0ecrnevyeHmsl, Koua-Bo
JOKYMEHTAIIUH

1% | Msmepurensnbiit 610k UBTM-7 /X-11[-1-2P-2A 1 m.
209 | Vismepurensusie npeo6pasosarens UIIBT-03 J10 2 1T.
3" | KaGens mogxmroueHus npeobpasoBaTers K ©3MEPUTENBHOMY OIIOKY, 10 M 1 .
4% | KaGenb mOKIIIOUEHHS K IEPCOHATLHOMY KOMITBIOTEDY. 1 .
5) CereBoii ananrep 220 B 1 .
6% | Briox muranns 220 B ¢ kpemnennem ua DIN-peiixy. 1 mr.
7% | Iuck min USB-Hakomurens ¢ MIPOrPaMMHEIM 00€CTICUeHUEM
7.19 | Eksis Visual Lab (Bepcus amst 1K) 1.
8®) | MMogepka 1 9K3.
9 PyKoBOJCTBO MO SKCIUTyaTalluy U NacopT 1 5K3.
10 MeToanka oBEpPKU 1 7K3.

@
@
®
4

— BapUaHT ONPEIENAETCS IPH 3aKa3e
— KOHCTpYKTUBHBIE ocobeHHocTH ucnoiaHenus B IPUJIOKEHUU B;
— NO3ULMHU MTOCTABJISIOTCA 110 CHIEHUATIBbHOMY 3aKa3y;

— nnuHa kabemns MoxeT ObITh U3MEHeHa 110 3akasy 10 1000 m.
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11 CBUJAETEJIBCTBO O IPUEMKE

11.1 TIpubGop UBTM-7 /___ —III—/-2P-2A 3aB. Ne HU3TOTOBJIEH B COOTBETCTBHUU C
TY  4311-001-70203816-17 w©  KOMIUIGKTOM  KOHCTPYKTOPCKOH  JOKYMEHTAIMH
TDAIL413614.005-51 u npu3HaH TOAHBIM AJIs AKCIUTYaTallUH.

11.2 TlocraBnsemas KOH(UTYpAITHS:

Ha3zBanue

" Tun 3aBoackoi Ne
KOMILIEKTYIOIIEeH 4acTu

N3mepurenbHbIil
npeoOpa3zoBareib

N3meputenbHbIil
npeoOpa3zoBareib

Juauna KouuvecTBo

Kabenp a1  mOIKITFOYCHUS
npeoOpazoBares K
U3MEPUTEIBHOMY OJIOKY

KaGenp ning moakiroueHus K
KOMITBIOTEPY

[Tporpammuoe obecrieuenue, CD-nuck unm USB-Hakonurens

CBuzieTenbCeTBO 0 nmoepke No
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12

12.1

12.2
12.3

124

125

12.6

12.7

12.8

12.9

12.10

12.11

I'APAHTHUH U3TI'OTOBUTEJIA

N3roroBuTes rapaHTUpyeT COOTBETCTBHE Mpubdopa TpedoBanusm TY4311-001-70203816-
17 npm cobmomeHMu  TOTpeOHWTENEM  YCIOBHU  OKCIUTyaTalldd, XpaHEHHS U
TPaHCIIOPTHPOBAHMUSI.

["apanTuitHBIN CPOK SKCIUTyaTaluy pudopa — 12 MecsieB co AHA TPOAAKH.

B cnydae Bpixonma mpubopa U3 CTposi B TE€UEHHE TapaHTHUIHOIO CpOKa IMPH YCIOBUHU
cOOMIOICHUsT TOTPEOUTENIEM YCIOBUIM JKCIUTyaTalliM, XPAaHEHUS U TPAHCHOPTHUPOBAHUS
M3TOTOBUTENb 0053yeTCsl OCYIIECTBUTD €r0 OSCIIaTHBIN PEMOHT.

B cnmyuae mpoBeneHus rapaHTHMHOTO PEMOHTA rapaHTHs Ha MpUOOp MpPOAJIeBacTCs Ha
BpEMs pEMOHTa, KOTOPOE OTMEUAETCs B JINCTE IaHHBIX O pEMOHTE Ipudopa.

JlocTaBka npubopa M3rOTOBUTEINIO OCYIIECTBIIACTCA 3a cueT morpedutens. [is oTnpaBku
mpubopa B PEMOHT HEOOXOAMMO: YHaKoBaTh MPUOOp HaJIekaluM oO0pa3oM BO
n30exaHue MOBPEXKICHUN MPH €ro TPaHCIOPTUPOBKE; BMECTE C COMPOBOJIUTEIBHBIM
mUcbMOM, O(OpMIIEHHBIM Ha (pupMeHHOM OJaHKe, C yKa3aHHUEM IOJHBIX PEKBU3UTOB,
KOHTAaKTHOW wWH(popManueld (KOHTaKTHBIM TenedoH, e-mail, KOHTaKTHOE JHII0), IIeJICH
OTIpaBICHHUS MPUOOPA U ONMMCAHHEM HEUCIPABHOCTEH (P MX HAIWYHUN) PUBE3TH JTMYHO
00 OTIPABUTH JIFOOOW TPAHCIIOPTHON KOMITAaHWEH B OGUC MPEANPUATUS-U3TOTOBUTEIS

1o azapecy: 124460, e. Mocksa, 2. 3enenoepao, npoe3o 4922, cmpoenue 2, komnama 314.
Anpec st oraupasienniit PIYIT «Ilodra Poccunn: 124460, . Mockea, 2. 3enenoepao, a/s
146.

lapanTus  wW3rotoBUTEeNsl HE  pacmpocTpaHsieTcss W OeCIUIaTHBIM  PEMOHT  He
OCYILIECTBISETCS:

1. B Cllydasx €Clii B JOKyMeHTe «PyKOBOACTBO IO JKCIUTyaTallid W IACIoOpT»
OTCYTCTBYIOT WJIH COJICpKATCSI M3MEHEHUS (MCIIPABJICHUS) CBEACHHM B pasyeie «CBeneHus
O TIPHUEMKE;

2. B CJIydasiX BHEIIHUX WM BHYTPEHHHUX MOBPEXKACHUN (MEXaHUYECKUX, TEPMUYECKUX
Y TIpOYMX) Mprubopa, pa3beMoB, Kabesei, CeHCOPOB;

3. B CIy4asX HapylleHuH IUIOMOMpOBaHUS NpuOOpa, MNpU HAIWYUK  CJIEJIOB
HECaHKLIMOHMPOBAHHOT'O BCKPBITHS U U3MEHEHHS KOHCTPYKLINN;

4. B CIIy4asiX 3arpsi3HeHui KopIiyca nprudopa Win JaT4uKoOB;

S, B Cllydasix BbIXOJa U3 CTposi MpuOOpa UM JaTYUKOB B pe3ysibTaTe paboThl B cpene

HE/I0MYCTHUMO BBICOKMX KOHLIEHTPAIMH aKTUBHBIX I'a30B;

[lepuonuueckass moBepka mpuOopa HE BXOAUT B TapaHTUHBIE 00s3aTeIbCTBA
M3TOTOBUTEIIS.

W3roroButenb OCYIIECTBISIET IUIATHBIA MOCIETapaHTUHWHBIA PEMOHT U CEPBUCHOE
oOciry>kuBaHue mpudopa.

lapaHThsi W3TOTOBUTENST Ha BHIMOJHEHHBIE paOOTHI IOCIETapaHTUHHOTO PEMOHTA,
COCTaBIISIET IIECTh MECAIEB CO THS OTTPY3KH mpuoOopa. ['apaHTHs pacmpocTpaHsercs Ha
3aMEHEeHHbIe/OTPEMOHTUPOBAHHBIE ITPU MTOCIETaPAaHTUIHOM PEMOHTE JETAJH.
PexomeHayeTcst  €XKEroJHO TMPOBOJUTH CEPBUCHOE OOCIyXHBaHME Hpudbopa Ha
3aBOJIe-N3TOTOBUTETIE.

W3roroButenb HE HECET TapaHTUHHBIX 0053aTENBbCTB HA TOCTAaBIEHHOE O00OpYAOBaHHE,
€CITM OHO IIOJIBEPrayioCh PEMOHTY WM OOCIY)XHBaHWIO B HE CepTU(UIIMPOBAHHBIX
M3TOTOBUTEJIEM CEPBUCHBIX CTPYKTYpax.
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13 JTAHHBIE O IOBEPKE IIPUBOPA

Tabauya 13.1 JlanHble 0 moBepke npubopa

Jara
MOBEPKH

KoHnTposmpyemblrit

napaMmerp

Pe3syabTar
NMOBEPKH
(rogen, He
roj/ieH)

Jara
cjenyromen
NMOBEPKH

HaumenoBanue
oprana,
NMPOBOIUBIIEr0
NMOBEPKY

IMoanuce n
neyarthb
(ka1eiimo)
NnoBepuTeIs
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14 TAHHBIE O PEMOHTE ITPUBOPA
Tabruya 14.1 CBeneHust 0 peMOHTE

JarTa mocrynjieHust HeucnpaBHOCTH BoinoJiHeHHBbIE JaTa 3aBepuueHust
padoThI peMoHTa
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ITPUJIOKEHHUE A
CBuaeTeabCTBO 00 YTBEpKAeHHH THIIA CPeACTB U3MepeHuil
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MO TEXHUYECKOMY PEMYIIMPOBAHUIO M METPONOTI

CBU/ETEJIBCTBO

06 yTBEpXAEHUU TUNa CPeacTB U3MepeHui

RU.C.32.001.A Ne 701091

Cpok peicteus Ao 01 urons 2023 r.

HAUMEHOBAHMUE THITA CPEJICTB U3MEPEHHIA
‘Uameputenu BnaxHocTu u Temnepartypbi UBTM-7

HM3TOTOBHUTEJb
AkuuoHepHoe obulecTBO "Jkonoruyeckue ceHcopbt U cuctembl” ("IKCUC")
- (AQO "3KCUC"), r. MockBa, r. 3eneHorpag

PETUCTPAITMOHHBIA Ne 71394-18

JOKYMEHT HA IOBEPKY
MIT 2411-0151-2018

HHTEPBAJI MEXXTY TIOBEPKAMMU 1 rog

CeunerensctBo 00 yTBepXKIeHMH THna mnepeodopmieHo mnpuxazom DejaeparbHOrO
areHTCTBA [10 TEXHHYECKOMY PEryJIHpOBaHHIO M MeTposorud oT 03 oktabps 2018 r.
Ne2108 '

Onucanme THIA CPENCTB M3MEPEHME sBISETCS O00S3aTENBbHBIM  IPUIIOKEHHEM
© K HACTOSIIEMY CBHIETEILCTRY.

3amectutens PykoBomuTens
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IMTPUJIOKEHUE b
MeToanka noBepKH U3MepuTeIeil BIaxkHOCTH U TeMnepatypbl UBTM-7
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2

Hacrosimass MeTogWka IOBepKH DacIpOCTpaHseTCss Ha HM3MEPUTENH BJII@XHOCTH |
temuepatypsl MIBTM-7 (nasniee - u3mepurenu), soiryckaemple 3A0 «9KCHC», r.Mockea u
OAO «Ilpaktuk-HII», r.MockBa, mpeaHasHaueHHbIE IS HW3MEPEHMH OTHOCHTEILHOM
BIQXHOCTH W TEMIIEPATYPHl M, B OTACIABHBIX MOAH(PHKALHAX, aTMOC(HEPHOrO LABJICHYS
BO3/yXa B HEarpeCCUBHBIX TEXHOJOIMUECKHX ra3aX H ra3oBbIX CMECAX.

HnTeppan Mexx1y OBepKaMH OJHH TOJ.

1. ONEPALINHU T1IOBEPKH
1.1  Ilpm npoBeIeHWH MOBEPKH JOJDKHBI OBITH BBIIOIHEHB! CIEIYIOIIHE OIepalHy,

yKkaszaHHblE B Tadnuie 1.
Tabnuna 1 — Onepanuu IOBEpKH

Haspanue oneparnuu noBepkH Homep 06s13aTeIbHOCTH NTPOBEICHUS
IIyHKTa [Ipn Ilpu
METOIUKH | MEPBUYHON | MEpHOAUYIECKON
IIOBEPKH MTOBEPKE IOBEPKE
Buenauit ocMoTp 6.1 za Ja
_ OnpoGosanue '@2 | ma na
TIOATBEPXKICHHE COOTBETCTBHA IPOrPaMMHOTO | 6.3 [ na na
obecreyeHus
Onpenenenue OCHOBHOM abCcoJIIOTHOH | 6.4 Ja Jaa

IIOrpenIHOCTH II0 KaHalty OTHOCHTEJIEHOMN
BJIAXKHOCTH, IIPOBEPKA JHAana3oHa I/I3M€p€HI/II\/'I

Onpenenenre aOCOMIOTHOM MOTpemHOCTH 110 | 6.5 zna na
KaHaly TeMIepaTyphl, MpOBepKa Juara3zoHa

H3MEpCHUIT

Onpenencare aOCOMIOTHOH HOTpemIHOCTH 1O | 6.6 za na

KaHaTy abCONIOTHOr0 aTMOC(EpHOro IaBIICHHS, |
| IpOBEpKa JHana3oHna u3MepeHHit

1.2 Eciu 1npH mpoBeAeHHU TOH HJIM WHOM OIepalvy ITOBEpPKH NOJYYeH OTPHIATeNIbHBIH
pe3yJibTart, nanpHeHas noBepKa IpeKpamacTcs.

1.3 JHonyckaercst [pOBeCHUE TIOBEPKH OTHENbHBIX H3MEPHUTEIBHBIX
KaHAJOB H3MEpUTENed B COOTBEICTBHM C 3asBIICHHEM BIazeNblla H3MEpHTeNs, ¢
o0s3aTeNbHEIM yKa3zaHHEM B CBUICTEIbCTRE
0 1oBepKe HH(popManuu 06 o0beMe IPOBEAEHHOH TOBEPKH.

2 CPEJCTBA TTOBEPKHA

2.1 Ilpu nmpoBeieHHH MTOBEPKH JOJDKHEI OBITh TIPUMEHEHE] CPEeNICTRA, YKa3aHHbIe B TabuIe 2.
Tabnnua 2 — CpencTBa noBepku

Homep HaumenoBaHKe 3TaNOHHOrO CPEACTBa H3MEPEHHUH HIIM BCIIOMOTATENILHOTO
nynakta HJ[ | cpencrBa moBepku, HoOMep HOKyMeHTa, TpeGopanus k CH, ocHOBHEIE
IO IOBEPKE | TEXHHUECKUE H (MNIH) METPOIIOTHYECKUE XapaKTEePUCTHKI

6. [Ipubop xomOuHUpoBanHb Testo 608-HI1, perucrpanuonasii HOMEp B
Denepansaom  uHbopmanmonHoM donae 53505-13, auanazon  u3MepeHHs
OTHOCHTEJILHOMI BIaxXHOCTH 0T 15 gmo 85 %, nmamazoH H3MEpIeMOro
atMoceproro nasmexus ot 300 mo 1200 rlla, mwamasoH wu3MepeHHs
Temneparypst ot 0 o 50 °C.
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Homep FHaHMeHOBaHPIe 9TAJTOHHOTO CPEJICTBA U3MEPEHHH WIIH BCIIOMOTATE/IbHOI'O
myakta HIl | cpencrtsa moBepku, HoMep J0KyMeHTa, TpeboBanust K CH, 0CHOBHEIE
110 TIOBEPKE | TEXHUYECKUE U (HIH) METPOJIOIHYECKHE XapaKTEPHCTUKA

6.3 Teneparop Bnaxuoro Bo3nyxa HygroGen, wmonubukaupn HygroGen 2,
6.4 perucrpalroHHbH Homep B PenepanbHoM HHGoOpManHoHHOM QorAe 32405-11,
IHAa30H BOCIPOM3BEICHUA OTHOCHTENBbHON BiaakHocTH or 0 mo 100 %,
Impefiensl  JomycKaemMod — aOCONIOTHOM  MOIPEeIlHOCTH [0  OTHOCHTENIHHOH
Brnaxksoctd +0,5 %, nuana3oH BOCHPOM3BeLeHHs TeMmIepaTypsl ot 0 go +60 °C,
MmpeJeNibl JIoIycKaeMol abcoioTHOH morperHoctd mo Temneparype +0,1 °C
(nayiee — 3TANOHHBIA TeHEPaTOP).

6.4. Wamepurens  Temmeparypel  ABYXKaHalIbHBIH — mpenusuoHHbit MUT 2,
perucTpanroHHbl HoMep B @eaepanbsHoM HHpOpManuoHHoM horne 46432-11, B
KOMILJIEKTE C MEepBHYHBIM Hpeobpazoparenem Ttemneparypsl [ITCB-2, Homep
Tocpeectpa 32777-06, numamazon uaMepenuit Temmeparypsl -200 no +200 °C,
MpejieNbl JoIrycKaeMol aOCONIOTHOM IOIPEIIHOCTH COOTBETCTBYIOT pabouemy
sTanony 3-oro pa3psana no F'OCT 8.558-2009 (nanee — 5TanOHHEIR TEPMOMETD).

- tepmoctar okunakoctHeit  Fluke 7000 wmomens 7380, nwmanason
BOCIpOM3BOAMMOM Temmepatypel oT -80 gmo +100 °C, HectaOHWIbHOCTD
monnepxanus Temneparypel 0,006 °C, HepaBHOMEPHOCTL TEMIIEPATYpPHI
+0,008 °C, perucTpannoHHblH HOMep B PDenepatbHOM HHPOPMALHOHHOM (OHIE
40415-15;

- tepmocrar kunkoctHoit  Fluke 7000 wmomens 7340, nwmanaszoH
BOCIpOM3BOAMMO# TeMmmeparypsl oT -40 mo +150 °C, HecTabUILHOCTH
nommepkanns  Temreparyppl 0,005 °C, HepaBHOMEPHOCTb TeMIIEPATYpELI
+0,006 °C, perucrpanuonssit nHomep B OenepanbaoM nudopmannoHHoM GoHIE
40415-15;

6.5 Bapometrp o6pasuorsiii neperocHoit BOTI-1M, peructpalliOHHBIH HOMEP B
MdenepanpHom uHbOpMarmoHHOM (oHxe 26469-04, nuanazoH HU3MEpEHHH
aOcosrorHoro napinenus ot 60 no 110 xlla, npenensl gomyckaemoil abco/oTHOM
norpemnocTy £10 Ila.

VceraHoBKa UL CO3JAHUS M IOAJEp)KaHHs abCOIIOTHOTO JABJIEHHs, B COCTaB
KOTOpOM BXOHST Oapokamepa, TpEXBEHTHIBHEIN OJOK, BaKyyMHBIH Hacoc,
koMmIpeccop. M3MeHeHne Temneparypsl Bo3lyxa B Oapokamepe Ipd MPOBE/ICHHH
noBepkn He JowKHO mpeBbinath =1 °C. CxopocTh HW3MEHEHHs JIaBIEHHS B
| bapoxamepe IIpH IIPOBE/IEHMH [IOBEPKH He JIOJDKHO ImpeBblars +27 rlla/mun,

2.2 ,HOHYCK&GTCH NIPUMEHCHHUE AaHaJIOTUYHBIX CPEACTB IOBEPKH, obecrievynBarOUUX
ONpPEACTICHUE METPOJIOTHYECKUX XapaAKTCPUCTHK MOBEPACMBIX CHhHc TpC6y€M0f/‘I TOYHOCTEXO.
2.3 Bee CpEeACTBA IMMOBEPKU NOJKHBI UMETH Z[eﬁCTByIOHIHe CBHACTCIBCTBA O ITOBEPKE.

3. TPEBOBAHUSA BE3OIIACHOCTHU

3.1. Tlpormecc mpoBeaeHHUS IOBEPKHA OTHOCHTCS K BPEIHBIM YCIOBHIM TPYa.

3.2. Tlomemenre, B KOTOPOM IIPOBOJIMTCS IIOBEPKA JNODKHO OBITH 000PYHOBaHO
MIPHTOYHO-BBITSDKHON BEHTHIIALIKEH.

3.3 K nosepke JOMycKarOTCs JIHIA, H3YYUBIIHE IKCIUTYATAHOHHYIO JOKYMEHTAIHIO
Ha H3MCPHUTEY U [IPOIIENIIHH HeoOXO0UMBIN HHCTPYKTAK.

3.4. omxabl cobmonarbes TpeOOBaHMS TEXHUKA OE€30MACHOCTH JUIS  3alllUThI
IepcoHaa 0T NOPAKEHHS NEKTPHUECKHM TOKOM corytacHo | kitaccy mo I'OCT 12.2.007.0-75.

4. YCJIIOBHMAA ITIOBEPKH
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4.1 ITpu npoBeeHIH MOBEPKHU JIOJIKHEI OBITH COOJIIOICHBI CIIEAYIOIHUE YCIOBHUS:

- TeMmeparypa okpyxaroiueit cpensl, °C oT +15 mo +25
- atMocdepHoe naBnenue, klla ot 98 10 104,6
- OTHOCHUTEJIbHASI BIIAXKHOCTH OKPY>KaroIeH cpensl, % ot 30 o 80

5. IIOAI'OTOBKA K ITOBEPKE
5.1. Tlepen MPOBEJICHHEM MOBEPKHM JIOJDKHEI OBITh BBITOJIHEHBI  CIIEAYIOIHE
MOATOTOBUTENIBHbIE PAOOTHI:

1) IIpoBepsItOT KOMIUIEKTHOCTH H3MEPHTEIIS B COOTBETCTBHH € IKCILTyaTalldOHHOM
JIOKymeHTarnuei (pu IepBUYHON NOBEPKeE);

2) DranoHHBIM reHepaToOp JOJDKEH OBITH IIOATOTOBIEH K padoTe B COOTBETCTBHH C
PYKOBOJICTBOM IO IKCTLTyaTalliH Ha HETro;

3) TepmocTaTbl MAOKHBI OBITH HOJrOTOBJIEHBI K paboTe B COOTBETCTBUHM C
PYKOBOJICTBOM I10 IKCILTyaTaI[HH HA HUX;

4) HsamepurenbHple NIpeoOpa3oBaTeId IOBEPSIEMBIX H3MEPUTENEH OJDKHBI OBITH
YCTaHOBJIEHBI B TIOPTHI M3MEPHTEILHON KaMephl JTAJOHHOTO TeHeparopa C
IIOMOIIIBIO 3a3KUMOB, BXOISIIMX B KOMILJIEKT MOCTaBKH 3TAJIOHHOTO T'€HEpaTopa.

5) Hus obecneueHust TpeOyemo# TiTyOMHBI TOTPYXKEHHS B H3MEPUTENBHYIO KaMepy
STaJOHHOTO TEHEepaTopa, H3MEpHUTEeNIbHEIe IpeoOpa3oBaTe i OJDKHBL  OBITH
HOAKITIOUEHBI K O3JIEKTPOHHBIM OJI0KaM MOBEPSEMBIX H3MEpUTENIed C HOMOIBIO
YIUTMHHUTEJILHBIX Kabesel.

6) Hacapku co mrynepamu BXoJla W BBIXOJA QHAIM3UPYEMOTO ra3a H3MEpPHTETBHBIX
npeoSpazoBarenel MPOTOYHOTO THUIIA JOJDKHBI OBITH CHSATHI HEpes YCTaHOBKOH B
STaJIOHHBIN TeHEPaToP.

7) TloBepsieMble HM3MEPHUTENIH, HMEIOIHE MWCIIOJHEHHS 6e3 [aucIures, MOryT ObITh
HOIKJIIOUCHB B KOMIBIOTEPY 110 NHGPOBOMY HHTEP(EHUCY U  ONPOIICHBI
ycraHoBJIeHHOH mporpammoit «Eksis Visual Laby.

5.2 Tlepexn upOBeNEHHEM TEPUOIMYECKON IIOBEPKHM JOJDKHBI OBITH BBIIIOJHEHEI

perjaMeHTHbIe PaboThl, IPETyCMOTPEHHBIE PYKOBOJICTBOM I10 IKCILTyaTalliy Ha IOBEpsieMble
HU3MEPUTEIIH.

6. TIPOBEJIEHUE ITOBEPKHA

6.1. BrermHuit ocMOTp

[Ipy BHEmIHEM OCMOTpE YCTAaHABJIUBAIOT COOTBETCTBHE H3MEPHTENEH CIICAYIOIIUM
TpeOOBaHUsAM:
- UCIIPAaBHOCTH OPraHOB yTIPaBJICHHUS;
- HaJIMYHE 3aBOJACKOTO HOMEpPa Ha KOPIyCe;
- MapKHpOBKa JOJDKHA OBITh YETKOH U COOTBETCTBOBATH TPEOOBAHHUAM IKCILTyaTallMOHHOM
JIOKYMEHTaIUU;
- OTCYTCTBME BHJUMBIX MOBPEXKAECHUI KOpIlyca, YIIHHHUTEILHOTO Kabess, 3IeKTPUUYECKHX
Pa3bEMOB, 3aLUTHOTO (PUIBTPA CEHCOPA;

V3MepuTeny CYMTAIOTCS BBLACPIKABIIMMHM BHEIIHHM OCMOTp, €CJIH OHH COOTBETCTBYIOT

yKa3aHHBIM BBIIIE TPEOOBAHUSIM.

6.2. OnpoGoBanue

ITpu mpoBeneHHH onpoOOBaHMS MPOU3BOAUTCS BKIIOUEHHE wu3Meputereit. Cremyer
yOemuThCs 4YTO Ha IU(POBOM AHCILUIEE OTOOpaXKaroTCs pPe3yNbTaThl H3MepeHuit ubo
uHdopManus o pexumax paboTel, a I WCIONHeHHH ©e3 Juciies — YCTaHOBJIEHO
COEMHEHUE U3MEPUTEIIS ¢ KOMIIBIOTEPOM.

6.3. [TonTBepKIeHHE COOTBETCTBUS IPOrPAMMHOTO 0OECTICYEHU S
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6.3.1 Jlns moBepsieMbIX H3MEpUTENICH JODKHBI OBITH OIpPEIeIeHbl HOMEpa BEPCHIA
(npeHTHUKAITMOHHBIE HOMEPa) IPOTPaMMHOr0 00eCIIeYeHHS;

6.3.2 B COOTBETCTBHHU C PyKOBOACTBOM II0 AKCIUTyaTal[HK Ha [IOBEPACMbINA H3MEPUTEIID,
OlIpesieNIsieTCss HoMep BepcHH (MACHTH(HKAIIMOHHBI HOMEP) BCTPOSHHOTO IPOIPaMMHOIO
obecrieyeHusI.

6.3.3 Bepcust BCTPOEHHOTO NPOTPAMMHOIO OOECIIEUEHHS] H3MEPHUTENS HCIIOJIHCHHIA
VBTM-7 H, UBTM-7 P-01(02), UBTM-7 M-TP-3(4,5) yka3eiBactcst Ha umuipae. Bepcus
BCTPOEHHOTO IporpaMmHoro obecrneuenus moaudukanuit UBTM-7 P, UBTM-7 K, UBTM-7
M, UBTM-7 /X unesTrdUIUpYETCS IPH BIJIIOYCHUN H3MEPHUTEIIS ITyTEM BBIBOJIA HA SKPaH.

6.3.4 V3amepuTenp CuMTaeTCs BBLICPKABUIMM I1.6.3. TOBEPKH, €CIIM HOMEpP BEPCHU
(uoeHTU(UKALMOHHBI HOMEp) BCTPOCHHOTO IIPOIPAMMHOTO OOECIEeYEeHHsT COOTBETCTBYET
yKa3aHHOMY B OIICAaHMH THIIA U BBIIIE.

6.4. Omnpenencaue aOCOJIOTHOHN IOTPEITHOCTH 110 KaHATY OTHOCHTENILHOM BJIAYKHOCTH,
IIPOBEPKa JHana3oHa H3MEpEeHUH OTHOCHTEILHON BIIXKHOCTH.

6.4.1. VameputenpHBlii npeoOpa3oBaTenb W3MEPHTENS YCTaHABIMBACTCS B IIOPT
U3MEPHUTEIBHOM KaMephbl 3TAIOHHOTO I'eHepaTopa.

6.4.2. B 5TaJIOHHOM TeHEepaTope, B COOTBETCTBHU C PYKOBOICTBOM IIO JKCILIyaTallHH,
YCTAHABIUBAIOT IOCJIEIOBATEILHO HE MEHEE IISTH 3HAUCHUH OTHOCHTENBHOM BIAXHOCTH B
jguanaszone oT 0 mo 99 %. VcranaBnmuBaTh 3HAYEHUS OTHOCHTEIIPHOW BIIQXXHOCTH CJIEIyeT
PaBHOMEPHO 110 BCeMy uana3ony. JlomyckaeTcs OTCTynaTh OT KpalHUX 3HAYSHUH auarna3oHa
He Oonee uem Ha 5 Y.

6.4.3. Tlocie BBIXOHA JTAJIOHHOTO I'eHepaTopa Ha 3aJaHHBIH PEXUM M YCTAHOBIICHHUS
MOKa3aHUM ITOBEPAEMOTO TEPMOTIMIPOMETPA, 3alUCBhIBAIOT IIOKA3aHUS OTHOCHUTEIBHOM
BJI&XXHOCTH 10 H3MEPHUTEIIO U JCHCTBUTE/bHBIE 3HAYCHUS OTHOCHTEIBHOM BIAXHOCTH IIO
STaJIOHHOMY TI'€HepaTopy, IOCJE Yero ONpPeNeJISIIOTCS 3Ha4eHUsl abCONIOTHOM MOIPEIIHOCTH
110 dopmyie:

A:Q’uww__ Dom (1)
I€  (Pysy — [IOKA3aHUS NTOBEPSIEMOT0 U3MEPHTENS, Yo
(5 — DEHCTBUTEIBHOE 3HAUCHUE OTHOCUTEIBHOM BIAXXHOCTH 110 3TAIOHHOMY
reHeparopy, %.

6.4.4 V3MepuTenb CUMTACTCS BBIIEPXKABIIUM IOBEPKY, €CJIM MAKCUMaJIbHOE 3HAUCHHE
abCOMOTHOM MOIPEMIHOCTH He NPEBBINIAET 3HAUCHUH, yKa3aHHbIX B TabuHIe 3.
Tabnuua 3 — MeTpoJIOrHYecKHe XapakTepPUCTUKY U3MEPUTEIIEH O KaHATY BJIAXKHOCTH
Mopmudukarus Ucnonnenue JnamnazoHsl [Tpenesnst
H3MEPEHUHN JIOIyCKaeMOH
OTHOCHTENIBFHOH | OCHOBHOM abCoIIFOTHOM
BJIAXHOCTH, %0 'L MIOTPENIHOCTH, %0

HBTM-7TM | BCE HCIOJHEHHUS ot 0 10 99 | +2
UBTM-7P | Bce ucnonsenus o1 0 10 99 +2 ]
[MBTM-7 H-KU(-[IC)(-D)(-1)-2B
UBTM.7H  [HBIMT BHCIOCOCD) 2B ot 0 1o 99 =2
VBTM-7 H-KU(-TIC)(-D)(-]1)-3B ot Bl 41

UBTM-7 H-H(-I1C)(-®)(-/)-3B
B xoMmtexTe ¢

U3MEPHTEILHBIMU 0 110 99 49
UBTM-7 K npeobpa3oBaTeIs MU B
UIBT-03-KU(-TTIC)(-P)(-1)-2B |
B xoMIuiekTe ¢ | ot 0 0 60 &1
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U3MEpHUTEIFHBIMU |
npeoGpasoBaTeNsIMH
UMBT-03-KU(-TIC)(-®)(-/D-3B
B xomIuiekTe ¢
HU3MEPUTEITEHBIMH or 0 10 99 +2
npeobpa3oBarensiMu
WIBT-03-KU(-TIC)(-P)(-)-2B
B xommiekre ¢
MU3MEPUTETHHBIMH

npeobpa3oBaTessIMU
HIIBT-03-KH(-TIC)(-D)(-[))-3B |

HUBTM-7 /X

ot 0 o 60 +1

6.5. Onpenenenue abCoOMIOTHONW MOTPENIHOCTH IO KaHAalLy TEMIIEpaTypel, IpOBEpKa
JMana3oHa H3MEPEHUI TeMIepaTypsl.
6.5.1. Onpenenenue abcoMOTHOH MOTPENIHOCTH 110 KaHAJIY TEMIIEPATyphl B IHANa30HE
o1 0 10 +60 °C npoBOAUTCS C HCIOJIB30BAHHEM ITATOHHOTO FE€HEPaTOpa.
6.5.1.1. Mamepurensusiit npeobpa3oraTeb MOBEPIEMOT0 U3MEPUTENSL YCTAHABINBACTCS
B MIOPT U3MEPUTENBEHON KaMephl ATATTOHHOTO reHepaTopa.
6.5.1.2. B sTanoHHOM reHepaTope, B COOTBETCTBHH C PYKOBOICTBOM IIO IKCILTyaTallHH,
YCTAHABIIMBAIOT MOCIEAOBATEILHO HE MEHee TPEX 3HaueHUH TeMIepaTyprl B gHanasoHe oT 0
o +60 °C, YcranaBnuBaTh 3HAUEHHs TEMIIEPATyPhI ClIeyeT paBHOMEPHO 110 JHATa30HY.
6.5.1.3. Tlocyie BEIXOA@ 3TAJIOHHOIO I'€HEpaTopa Ha 3aJaHHBIA PeXUM M yCTAHOBIICHHUS
[IOKa3aHUi IIOBEpsieMOro U3MEpPHTes, 3alMChIBAIOT IIOKa3aHUs TeMIIepaTyphl 10
H3MEPHTENIO U AeHCTBUTENIbHbIE 3HAYSHU S TeMIIepaTypEl 110 3TAJOHHOMY IeHepaTopy, 1ocie
Yero oInpenesioTcs 3Ha4eHHs abCOMOTHON IIOrPeIHOCTH 11O opMmyIie:
A=T = Tom (2)
rae T3, — TOKa3aHus mosepseMoro uamepuresus, °C
Ty, — MEHCTBUTENTBHOE 3HAUSHUE TEMITEPATYPHI 10 STATOHHOMY reneparopy, °C .

6.5.1.4 H3MepuTenp CUMTACTCS BBLAEPXKABIIMM MOBEPKY, €CIA MAaKCHMalbHOE
3Ha4YeHHE aOCONIOTHOM MOTPEIIHOCTH HE IIPEBBIIIACT 3HAUYCHNUH, YKa3aHHBIX B TabmuLe 4.
Tadmwna 4 — MeTpoJIOTHYECKHE XapaKTePUCTHKU H3MEPHTEIS 10 KaHATY TEMIIEPaTypEl

Monuduxanus Hcnonnenne TIpenens! nomyckaemoit abcotoTHOM
HOrPELIHOCTH
HNBTM-7 M
HNBTM-7 P
+0,5 g0 -20 °C Bwiou.
HBTM-7H BCE MCIIOJIHEHUS +0,2 ¢B. -20 1o +60 °C
+0,5 ¢B. +60 °C
HUBTM-7 K
UBTM-7 /X

6.5.2. OnpeneneHHe aOCOMIOTHON MOTPEMIHOCTH IO KaHAJIy TEMIIEPATYPhI B AHAIIa30HE
ke 0 °C u cpine +60 °C 1 mpoBepka AvanazoHa U3MEPEHUH TEMIIEpaTypsl IPOBOAATCS C
HCIIOB30BAHHEM ATATOHHOTO TEPMOMETPA U TEPMOCTATA.

6.5.2.1. UsmepuTtenbHbIi NpeoOpa3oBaTelib NOBEPAEMOIO U3MEPUTENS U IEPBUYHBIH
npeoOpa3oBaTeNb TeMIIEPaTyphl STAIOHHOTO TEPMOMETpa IOMeEIaTcs B pabounit oOBnEM
TEPMOCTaT B HETIOCPEICTBEHHOM GIIM30CTH OPYT OT ApyTa.
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6.52. B TepmocTraTe, B COOTBETCTBHM C PYKOBOIACTBOM II0 OKCILIyaTalllH,
YCTAHABJIHBAIOT IIOCIIEAOBATE/ILHO 3HAUCHUS TEMIICPATyphl, COOTBETCTBYIONHE HIDKHEH U
BepXHEH rpaHHIaM JHana30Ha H3MEPEHHH TeMIIepaTyps! TOBEPIEMOT0 H3MEPHTES.

6.5.2.3. Tlocne BbIXOZa TepMocTaTa Ha 3aJaHHEIH PEXKHM H YCTAHOBJICHHS IMOKA3aHHMN
TIOBEPSIEMOTO U3MEPHTENIS U ATAIOHHOTO TEPMOMETPA, 3aIMUCHIBAIOT TIOKA3aHHS TEMIIepaTypbI
0 TIOBEPSIEMOMY M3MEPHTENIO U JAEHCTBUTE/LHBIE 3HAUYEHHS TEMIIEPATYPHl IO 3TAIIOHHOMY
TEPMOMETPY, TOCIIE Yero OMPeAeIAIOTCS 3HAYeHU aDCOMIOTHOH MOTPEITHOCTH M0 (GopMyIie:

A= Tus}u - Tam 3)

TIe T 5, — IOKA3aHKS TIOBEPSAEMOT0 UsMepuTens, °C
T, — IEHCTBUTENILHOE 3HAYEHHE TEMIIEPATYPHI [0 STAIOHHOMY TepMoMeTpy, °C .

6.5.2.4 Usmepurens cYATaeTCA BRIACPXKABIIMM TOBEPKY, €CIH MAaKCHMalbHOE
3Ha4YeHue aBCOIFOTHON MOrPENTHOCTH He MPEeBIIAcT 3HAYCHHH, yKa3aHHbIX B Tabmue 4.

6.6. Onpejenenre abCOMIOTHON MOTPENTHOCTH MO KaHATy aTMOoc(epHOro IaBIeHHS,
TIpOBEpKa Juana3oHa H3MEPEHUH,

6.6.1. Jlnsg ompenuenceHUs TOrPEIIHOCTH KaHala H3MEPEHHH IaBlIeHHs, NOBEPSeMBIH
HU3MEpHTENh yCTaHABIUBaeTCS B Gapokamepy, BXOJAIIYIO B COCTAB YCTAHOBKH IS CO3JAHUSI
U nozepkanus abCoMOTHOro AaBienus. bapokaMmepy NOAKIIOUAIOT ¢ MOMOIIBIO BaKyyMHOM
TpyOKH K 3TAJIOHHOMY OapoMeETpy. ,

6.6.2 OcHoBHas TOTPEUTHOCTh M3MEPEHUI JaBICHUS ONpejensercs B ISTH
u3MepUTENLEBIX Toukax: 84, 90, 95, 100, 106 xI1a xax npu mpsiMoM (ITOBBIMIEHHH TaBJICHUS),
TaK ¥ IIpU 00paTHOM (CHIDKEHIH TaBJICHHS) XOe.

6.6.3. Tlepen npoBeneHIEM H3MEpeHUH MpHU 0OpaTHOM XOJi¢ MOBEPSEMBIH H3MEPUTEND
BBIICP)KMBAIOT B TEYEHHE [BYX MUHYT O] BO3/ICHCTBHEM MaKCUMAIILHOIO JaBJIEHHS.

6.6.4 OcHOBHYIO aOCOJIFOTHYIO MOTPEIIHOCTh KaHala H3MepeHHH aTMOc(hepHOro
JIaBJICHUS ONPEIENAIOT MYTEM CPaBHEHHS TIOKa3aHUH MOBEPSIEMOIo H3MEPHTENs H 3HAYEHU N
aGCONMIOTHOTO IaBNEHHUS, 3aJaBAEMEIX ¢ MOMOIIBIO STAJIOHHOr0 6apoMeTpa, U pacCUMTHIBAIOT
o hopmye:

4-P,— P, @)
rne P, - 3nauenne naBnenus, H3MEPEHHOTO IOBEPSIEMBIM H3MeEpUTENEM, KI1a.
P, — 3navenue naBneHus, ©13MEPEHHOTO ITAJIOHHBIM GapomeTpoMm, kla.

6.6.5 M3mepuTenp cUMTAeTCsl BBLAEPMKABIIAM IIOBEPKY, €CJIM MaKCHMAaIbHOE 3HaYCHHE
abcomoTHON norpemHocTH He mpessbiact +300 Ia.

7. OPOPMJIEHHE PE3YJIbTATOB IIOBEPKH
7.1 PesynmpTaThl MOBEPKH BHOCAT B IIPOTOKOJN, peKOMeHIyemas ¢opMa KOTOPOro
npuBeneHa B [1puioxenuu 1.
7.2 Tlono)xuTenbHbIE Pe3yNbTaThl MOBEPKH O(QOPMIISIOTCS CBHACTENHLCTBOM YCTAHOBIEHHOH
(hopMBI, HITH 3aIIMCBHIO B N1aCIIOpPTe, 3aBePseMOil OIITHCHIO IOBEPUTENSI H 3HAKOM MOBEPKH.
7.3 Hameputenb, yIOBIETBOPSAIONMH TpeOOBaHUSIM HACTOSIIEH METOMUKU TIOBEPKH,
IIPU3HAETCA TOJTHBIM.
7.4 W3mepurens, He yIOBIETBOPSIONME TpeOOBAaHHAM HACTOSAIIEH METOLMKH IMOBEPKH K
OKCILIyaTallHH HE JIONYCKAaeTCd H Ha HETO BBIIAETCS H3BEILEHHUE O HEIIPUTOIHOCTH.
7.5 3HaK TOBEPKH HAHOCHTCS HA CBHAETENHCTBO O IOBEPKE MIIM 3AlUCHIO B TNACIOPTE

(dbopmynsipe).
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MIpanoxenne 1

IMPOTOKOJI IMOBEPKH Ne
HM3MEPHUTENEH BIAXHOCTH U TeMniepaTypsl UBTM-7,
BeImyckaeMblx 3AQ «KCHUCy, r.Mockra 1 OAQ «lIpaktuk-HI», r.Mocksa

Hawmmenopanue
3aB. Ne

Jlata BeInycka
[Hata noBepku

VYcoBis TIOBEPKH: TEMIEpaTypa OKPYKaroIero BO3yXa °C;
atMocepHoe IaBIeHue xlla;
OTHOCHTENbHAS BIAXHOCTh %.

Pesympratsel moBepku
Haumenopanue u HoMep JOKYMEHTA 110 IIOBEPKE
HcnonesyeMble 3TAIOHHBIE CPEACTBA H3IMEPEHHAH
1. Pe3ynpTaThl BHENIHETO OCMOTpA
2. PesynwpTaThr onpoOoBaHHUS
3. Pe3ynbraThl MOJATBEPIKICHHS COOTBETCTBHS TPOrpaMMHOTO obecnedeHuHs
4. PezynpTaTh! onpeseneHus abCOTIOTHON TTOTPENTHOCTH

Jnanazon [Ipenener nonyckaeMmoit abcomoTHOH | MakcuMaapHOE IIOMydYeHHOS
U3MEpeHun TOTPEIIHOCTH 10 KaHATY 3HaYeHHE aOCONIOTHOH
OTHOCHTEJILHOH OTHOCHTEJILHOH BIIaXXHOCTH, % IIOIpCIMHOCTH, %

BIIQXKHOCTH, %0

Jwmanazon IIpenener nonycxaemoit abcomoTHOR | MakcuMalibHOE ITOTYIEeHHOE
H3MEPEHUH HOTPEIIHOCTH 110 KaHaIly 3Ha4YECHUE a0COIIOTHOH
TeMmmeparypsl, °C TeMmmepatypsl, °C MOTpeIHoCTH, °C
Jlnanaszon Ilpenens qonyckaeMoi abcomroTHOH | MaxcHMalbHOE NOTyYeHHOE
H3MepeHHH MOTPELIHOCTH 110 KaHaLy 3Ha4YeHHe abCOIOTHON
abCoJIOTHOT O abCcoJIFOTHOTrO aTMocthepHOro HorpemHocTy, rlla
armochepHOro naBieHus, rlla

naererus, rlla

3. 3axmoyenue
(COOTBGTCTByeT HJIA HE COOTBETCTBYCT Tpe60BaHﬂﬂM, TIPHUBEACHHBIM B HaHHOﬁ MGTO}JPIKQ)

4. IToBeputenn
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MNPUJIOKEHUE B
HcnonHeHusi 4 KOHCTPYKTUBHbIE 0COOEHHOCTH
H3MepUTEeJbHbIX Mpeodpa3oBaresieii UTIBT-03

1. H3mepurtesabHbie npeodpasoateau UIIBT-03-01, UTIBT-03-02
[Ipeobpazosarenn UIIBT-03-01 u UIIBT-03-02 KOHCTPYKTUBHO BBITIOJIHEHBI CIIEIYIOIIUM
o0Opa3zoM: 1IacTMaccoBasi pydka (KOpmyc KOTOpoH He JobkeH HarpeBaThest Boime 60 °C),
Janee METaUIMYECKUH «IIThIph» JIMHOM OT 17 mo 60 cM W 3alIUTHBIM KOJMA4oK U3
HEpP>KaBEIOIUI CTalld, AJTIOMHHHS WKW (TOpPOIIacTa, BHYTPU KOTOPOIO pacloiararTcs
YYBCTBUTEIbHBIC JIEMEHTHI.

147

LEEH:D NFECERAZOBATENE WG
MI-IBT'03 I‘Icno.nm.-nne:[—]

Pucynok Bl N3meputensubie npeodpazosatenu MIIBT-03-01,
UIIBT-03-02

2. H3meputenbHblii mpeodpazoBarear UIIBT-03-03
[Ipeobpazosarens MIIBT-03-03 BeimosHEH B BHAE MPOTOYHOM KamMephl M3 AIOPAIS CO
mTynepamMu(BO3MOKHBI Pa3IMYHbIC BApPUAHTHI) M MPEJAHA3HAUCH UISI KOHTPOJIS BIAKHOCTH
U TemIepaTypbl BO3[yXa M JIPYIMX HEarpecCUBHBIX TEXHOJOTMYECKHX Ia30B B MOTOKE (B
ra30BbIX MarucTpajsix, Ha BEIXOJIE Pa3IMYHBIX YCTAaHOBOK).

MGl 5
MNpecbpazopaTenks 5
@ uneT-03_____ | @ &
-
e el

Pucynox B2 N3mepurensusiii npeodpaszosarens UTTBT-03-03

3. H3mepuTteabHbIii npeodpaszoarens UIIBT-03-04
[Ipeobpazosarens MIIBT-03-04 KOHCTPYKTHMBHO BBINOJIHEH CJIEIYIOIIUM  00pa3oM:
HWIMHIpUYECKas pydka U3 Jopaisi (KOpryc, KOTOpoil He J0JKeH HarpeBaTbes Bbiie 60
°C), nanee METAIUTMYECKUH «ITHIpb» AnuHONM oT 30 mo 100 cM U 3alUTHBIN KOJIMAa40K W3
HEpXKaBEIOWUI CTany, aJlOMUHUS WM (QTOpOIUIacTa, BHYTPU KOTOPOIO pacIojararoTcs
qYBCTBUTEJIbHBIE JIEMEHTBHI.
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Npeocbpalosatents

7

arde
Al
&

MNBT-03 | @

158, 5*

e

Pucynox B3 U3mepurtenbhbiii mpeodpazoBarens UIIBT-03-04

HN3mepuTenbnblii npeodpaszosatenb UIIBT-03-05

[Ipeo6pazosarens UTIBT-03-05 mpencrasiser co0oil MeTalutmuecKuid 30H] JUIMHON oT 20
10 70 cMm, 3a0CTPEHHBIH Ha KOHIE, C TUIACTMACCOBOM JMOO METaUIMYECKOW PY4YKOU, U

npeaHa3sHa4dCH 1JIA U3SMECPCHHUA TOJIBKO TEMIICPATYPHI.

T4 Fwf =

1 ¥l

far

L2

[E i)

5=

Pucynox B4 N3mepurensusiii npeodpaszosarens UTTBT-03-05

HN3mepuTenbnblii npeodpasoateab UTIBT-03-06

NPEOEPA3OBATEND ~3nGi&: T ny -
“nBT'n-3 HenanHesmne:
E[ Y
1 o ] L L=
[ e e e e e e - - d—'—'—’)

IIpeobpazoBarens UITIBT-03-06 npeanazHadeH aisg U3MEPEHHUs] OTHOCHTEIIBHON BIQKHOCTH

U TEMIIEPaTyphl B 3aMKHYTBIX 00beMax (repMoodobemMax).

[TpeoOpa3zoBarenb BBHIMOIHEH CIEAYIOIUM 00pa3oM: IWIMHIpPHUYECKas pydka U3 JIOpas C
raiikou u3 HepkaBerolen ctanu pe3pooit M16,M18,M20, nanee MEeTaJUTMYECKUN «IITHIPHY
JnuHHOM oT 0 10 100 cM 10 OCHOBaHMS 3alIMTHOTO KOJIMAayKa U3 HEPKaBEIOIIMI CTalu,

AJIFOMHMHUA UJIN Q)TOpOHHaCTa, BHYTPH KOTOPOI'oO HaXOAATCA YyBCTBUTCIILHBIC JICMCHTHI.

-~ 120"MM———————————————— - |

Pucynox B5 N3mepurensubiii npeodpazosatens UTTBT-03-06
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6. H3meputenbHblii mpeodpazoBarear UIIBT-03-09
[IpeobpazoBarens WIIBT-03-09 mnpenHasHaueH s ONpeneieHHs HWHICKCA TEIIOBOU

Harpy3ku cpeabl - THC.
[Ipeobpa3oBarenb KOHCTPYKTMBHO BBIIOJIHEH B IIacTMaccoBoM Kopryce. IlocraBnsercs B

KOMILIEKTE ¢ YepHOU chepoli (YepHBIM IIapoM).

j4r

i
A |

Mj y " | PEOBPASOBATENL 3iGE
S [ ] = 1 R— |

Pucynox B6 N3meputensHslii npeodpazosarens UT1IBT-03-09

7. W3mepuTeabHbIii mpeodpa3oBarear UIIBT-03-11
[Ipeo6pazoBarens MIIBT-03-11 u3roraBnuBaercs B BUJIE «IITHIK-HOXKa» U CITYKUT JIJIS

I/ISMepeHI/Iﬁ B CTOIIC 6YMaI‘I/I H JIMCTOBBIX MaTCpUualiax
| 1500 + SI5"

s )
@ (( @

Pucynox BT N3meputensHblii npeodpaszosarens UIIBT-03-11-11B

8. H3mepuTeabHblii npeodpa3osarens UIIBT-03-14
IIpeobpazoparens WIIBT-03-14 w3roTaBnmmBaeTcs B MBUICBIAr03allUIIEHHOM KOpITyce
METAJINYECKOT0 MM IIJIACTMACCOBOTO MCIIOJHEHHS ¢ KJ1accoM 3anuThl 1P-54.

L+35*
35 56+

\
&

B4

FI*

25%

Lo

LTy jn

Pucynox B8 U3mepurtenbubiii mpeodpazoBarens UIIBT-03-14
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MNPUJIOXEHUE I
Pacnaiika xkaoeJei

Pacnaiika ka0eJst 15 NOAKJIIOYEHUS NPUOOPA K KOMIILIOTEPY

K KOMMbLOTERY

K npubopy
Lienb KOHT.
1
12345 A 2
B 3
MMM Y O6LuiA 5
6789 6
7
Pa3sbém DB-9(poseTka)

CO CTOPOHbI MOHTaXa 8
9

Pasbém DB-9(poseTka)

KOHT. Lienb

1

2 A

3 B

4

5 O6uwunn
6

7

8

9

Pasbém DB-9(poseTka)

Pacnaiika ka0eJss1 /i1 NOAKJIIOYEHHUS TPeodpa3oBarTesisi K Npudopy

Pasbém PC4(poseTka)
CO CTOPOHbI MOHTaXa

K npeobpasoBarento

Llenb KoHT.
A 1
B 2
O6wun 3
MutaHne 4

K npubopy
KOHT. Lenb
1 A
2 B
3 ObLwmn
4 MuTaHne

Pa3tém PC4(poseTka)
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MHNPUJIIOXKEHUE [
O6men nanabIME 10 ipoTokoay Modbus RTU

Ocob6ennoctu peanuzanuu Modbus RTU:
WNurtepdeticet RS-232-485. 8§ Outr panHbIXx 0€3 KOHTpossi 4€THOCTH, 2 CcTOn Owura.
MaxkcuManbHbiii TaiimayT otBera 100 Mmc.

JlanHble M3MEPEHHUI W COCTOSIHHUS HaXOASATCs BO BXOAHBIX peructpax (Input Registers),
yutaeMbiX QyHkimen 0x04. [pyrue hyHKuu npuOop HE MOANCPKUBACT U MPU UX UCIIOIH30BaHUN
BepHET ommoOKy ¢ koxom 0x01 (Illegal Function).

MaxkcuManbHOE KOJIMYECTBO EIMHOBPEMEHHO 3alpalinBaeMbIx peructpoB - 32. Eciwu
3arpoIieHo 0oJbiie, nprubdop BepHET omuoOKy ¢ kogoM 0x02 (Illegal Data Address).

AnpecHble TaHHbIE
Ha oaun m3MmeputenbHbI KaHai BbaeneHo 32 perucrtpa. M3amepurenpHble naHHbIE B NEPBbIX 16
peructpax. J[aHHbIE COCTOSHUSA — B MOCIEAYIOMUX 16 perucrpax

HOMep perucrpa AaHHbIX I/ISMCPCHI/Iﬁ PaCCUUTBIBACTCA 110 (bOpMy'J'IGZ
NperHCTpa JTAaHHBIX U3MEPEeHUI = (NKaHana - 1) * 32 + (NnapaM - l) * 2 (1)

I'me  Nyapana — HOMEp U3MEPHUTEIBLHOTO KaHAJIA,
Npapav — HOMED IIapaMeTpa U3MEPEHHs

HOMep PErucTpa COCTOAHUA (OIHI/I6OK) PACCUUTBIBACTCA 110 (I)OPMYJIGI
NpeI‘I/ICTpa JAHHBIX COCTOAHUS — (NKaHaﬂa - 1) *32+ (NnapaM_ 1) *2+16 (2)

e Nxanara — HOMEp U3MEPUTENBHOTO KaHaja,
N papay — HOMED TIapaMeTpa U3MEPEHHS

Hymepamust peructpoB ocymectsisiercss ¢ 0. Hekoropele mnporpamMMHbIE KOMILIEKCHI

HYMEpPYIOT BXOJHBIE peructpsl ¢ 1. B 3Tom ciyuae crienyer no6aBnsTh K (Gopmynam pacuéra,
€IMHHULLY.
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HUBTM-7 /X
Hywmepanus napameTpoB H3MEpEeHUs OCYILIECTBISETCS B COOTBETCTBUM ¢ Tabiuiei 1

Tabmuma 1
Howmep HasBanue
napaMmerpa napaMmerpa
U3MEpEHUS
Kanan 1 Temneparypa, °C
WU3MEPECHUS 2 Brnaxnocts, %
(Temmneparypa 3 BIaKHOCTb, MI/M°
U BJIaKHOCTbD) 4 Braxuocts, °C 1.p
5) Biiaxxnocts, ppm

Hannbie m3mepennii umeror ¢opmar float IEEE 754. OgHo m3MepeHue 3aHuUMaeT JBa
UAYHIUX TOAPSAT PETUCTpa, MPH 3TOM B MIAJIIEM PETUCTPE HAXOIUTCS MIIaJIIas 4acTh YHCIA.
Hamnpuwmep, 3nauenne temneparypst 23.0 (0x41B8162D) noxkurcst B peructpsl n-1 u n kak 0x162D
u 0x41B8.

Jannbie coctosiHus (0ommOOK) MMET ¢opmar aByxOaiToro 6ez3HakoBoro memoro. Oba
OaiiTa 3TOro IEIOro Bcerja oauHakoBble. Hampumep, 3HadeHwem peructpa omubOku 0x0101
cienyet cuutath 0x01.

baiiT cocrosiHus npeacTaBiseT co0oil GUTOBOE MOJIE CO 3HAUCHHSIMHU:
but 0 — ommbKa cBsi3u ¢ mpeodpazoBaTeem;
bur 1 — HapyuieHue HIKHEN TPAaHUIBI U3MEPEHHUS;
bur 2 — HapyieHue BepxHel rpaHuLbl H3MEPEHMS,;
bur 4 — BuyTpeHHss ommbka npeoOpa3zoBaTens;
but 5 — ommbka nepecuéra;
bur 6 — xomruiekcHas omuoKa;
but 7 — ommbka BEIYUCIISIEMOTO TTapaMeTpa.

HopMaJILHoe 3HaueHue Oaita ommook — O (HM OAMH OUT HE BHICTABIICH).

NookrwnpE

ITpumep 1. Temneparypa Broporo kaHana: Niamama =2, Npapaw =1, TOr1a:
NperHCTpa JIAHHBIX H3MEPEHHH — (2 - 1) *32+ (1 - 1) *2=32 (3)
AJpec perucTpa COCTOSHUS BBIUUCISIETCS 110 (popMyTie

NperHCTpa JAHHBIX COCTOAHUS — (2 - 1) *32+ (1 - 1) *2+16=148 (4)
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